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INTRODUCTION

Westinghouse Hanford Company Analytical Laboratories are supporting the
characterization efforts of the single shell tanks. The characterization of
tank 241-U-110 was performed under Phase 1A and 1B of the "Waste
Characterization Plan for the Hanford Site Single-Shelled Tanks" (WHC-EP-
0210).

Tank 241-U-110 has a 500,000 gallon capacity. Construction was completed in
1944. The tank received first cycle waste, REDOX high-level waste, coating
waste, and laboratory waste until 1975. Between July 7, 1975 and February 2,
1976, P-10 pumps were installed, and 41,700 gallons of liquid waste were
pumped from the tank. Tank 241-U-110 still contains an estimated 195,000
gallons of waste.

Analytical Laboratories performs all analytical analysis to the specifications
of the "Quality Assurance Project Plan for the Chemical Analysis of Highly
Radioactive Samples in Support of Environmental Activities on the Hanford
Site", WHC-SD-CP-QAPP-002. In accordance with WHC-SD-CP-QAPP-002, the
following laboratory policies are being followed. Spikes are performed on
either the undissolved sample, or the sample after dissolution, as directed by
the chemist. If the spike addition is found to be less than 20% of an analyte
concentration, the spike recovery is not reported due to errors introduced by
the precision of the sample analysis. The concentration of spike additions
will be re-evaluated before the start of phase 1C. Two spiking routines are
being used during phase 1A and 1B. For the following analyses, Ion
Chromatography, Inductively Coupled Plasma, Mercury Hydride, Total Organic
Carbon, and Carbonate analyses the solid sample is spiked independently from
the sample digestion. Any non-homogeneity of the sample could adversely affect
the spike recoveries. For the radio-isotopic analysis and other analyses not
specified above, the spikes were performed by spiking an aliquot of sample
after digestion.

The Taboratory does not report sample results from batch analyses that are
questionable. The results from questionable batches are discarded and the
analysis is repeated. Sample cards (laboratory travelers) for the repeated
analysis are reissued for analysis after they have been stamped "rerun".
Laboratory travelers are issued using a computerized routine according to a
"sample point". This sample point label (segment-n) on the Laboratory
travelers and on the GEA analysis reports has no relationship to the sampling
activities or the sample identification. A1l results in this data package
relate only to the sample identified as segment 4 from core 12 taken from tank
241-U-110.

The organic analysis of this sample will be performed by Pacific Northwest
Laboratories (PNL). Due to instrument and procedure problems, PNL has been
unable to separate organics from the normal paraffin hydrocarbon present in
the samples. The results from the organic analysis will be provided when
available.

A1l sample results reported here by weight are reported as the "wet weight" of
the sample. Some samples did noticeably lose moisture during the process of
aliquoting and weighing the sample for digestion. In order to minimize errors
due to loss of moisture, the percent moisture was determined at the earliest



opportunity. Attemps to dry the sample before analysis resulted in
approximately a ten fold increase in radiation levels. In order to reduce and
control radiation exposure to laboratory personnel, the samples were not dried
before aliquoting and digestion. This may result in some laboratory results
being biased high.

This report is formatted into sections corresponding to the type of
dissolutions performed prior to analysis. A brief summary of analytical
results is reported, followed by calibration data and an analysis are noted on
the batch report. Any notable observations regarding an analysis are noted on
the batch report for that analysis. Copies of laboratory travelers can be
found in Appendix A.
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(1) Shipment Number S‘ 0 3 7~ 8?

(4) Tank

llou

CHAIN-OF-CUSTODY RECORD FOR CORE SAMPLING

(5) Riser . 2—

{2) Sample Number

707 =2

(3) Supervisor D C—KL V'H"L"ﬂ

(6) Segment

(7) Cask Serial Number G_ lo?,?,

Lt
7

Radiation Survey Dala:

Over Top Dose Rate

Side Dose Rate

Bottom Dose Rate

Smearable Contamination

(8) FIELD

AL

(alpha)

Ler

{beta-gamma)

I

0' VH/
(,Mr é?

£ DeT.

(20} -LABORATORY

m

/

(beta-gamma)

(s,g/'a(t/:e)

(Signature)

(9) Shipment Description:
A. Work Package Number
B. Cask Seal Number

C. Sampler Number Used
D.

E. Expected Liquid Content
F. Expected Solid Content
G
H

. Expected Sample Length

Date and Time Sampler Unseated

. Dose Rate Through Drill String

2w ~89-0(60/u)
For Future Use
[9
//- 2/—/?? [GSD
2%
702

2D MR,
v/¢ e/ 11

(10) INFORMATI

*Reference laboratory work requ

(Include statement of laboratory tests to be performed.”)

StP F Sfr

2 /Wféjzaz/a WJM@%%

,if available.

Comments:

{11) POINT OF ORIGIN

Jetr
/(O

(12) SENDER AME (13) DATE AND TIME

D RELEASED
C/ /(-25-F7
ER SIGNATURE

A/5 2

(18) DESTINATION

2225

(17) DATE AND TIME

(15) Seal Intact Upon Release?

(18) Se}lﬁltact Upon Receipt?

gYes

rves

] No

O No

(19) Seal Data Cd nsnnt wit

}7"97CE IVED

2207

h this Record?

p

pment No.
Yes [ No

Sample No.
B%s {J No
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Single Shell Tank Waste Characterization
Summary of Core Sample

Tanx ID: | 241-U-110 Date SampLing IniTiaten:| 11-29-89
Riser ID: | R2 Date SampLine Compieten:| 11-29-89
Core ID: | #12
SEGMENT SEGMENT
Lab Serial No. FO393 Lab Serial No.
1 Customer 1D No. 89-069 8 Customer ID No.
Last Segment? NO Last Segment?
Lab Serial No. FO417 Lab Serial No.
2 Customer ID No.  89-070 9 Customer ID No.
Last Segment? NO Last Segment?
Lab Serial No. F0441 Lab Serial No.
3 Customer 1D No.  89-071 10 Customer 1D No.
Last Segment? NO Last Segment?
Lab Serial No. F0465 Lab Serial No.
4 Customer 1D No. 89-072 1" Customer 1D No.
Last Segment? YES Last Segment?
Lab Serial No. Lab Serial No.
5 Customer ID No. 12 Customer ID No.
Last Segment? Last Segment?
Lab Serial No. Lab Serial No.
6 Customer ID No. 13 Customer 1D No.
Last Segment? Last Segment?
Lab Serial No. Lab Serial No.
7 Customer 1D No. 14 Customer 1D No.
Last Segment? Last Segment?

ST-T Rev. C 9/7790

Interim
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SAMPLE DATA SUMMARY




Single Shell Tank Project

Tank: 241-U-110

Core: 12

Segment: 3

Customer 1D: 89-071

Undigested Sample Results
Sample

pH 12.49

Percent Water 39.06%

Fusion Analysis Results
Sample

Fusion Dissolution 2.82 g/L

Total Alpha
Total Beta

GEA Cs-137

Uranium

Water Digestion

Water Digestion

Ton Chromatograph
Fluoride
Chloride

Nitrate
Phosphate
Sulfate

Total Organic Carbon

12

4.29€-01 uci/g
8.51E+02 uci/g

6.35E+01 uci/g

2.15E+03 ug/g

Results
Sample

10.03 g/L

1.58E+04 ug/g
2.00E+03 ug/g
6.31E+04 ug/g
5.43E+04 ug/g
5.21E+03 ug/g

7.13E+02 ug/g

SUMMARY

DATA

REPORT

Report results are sample wet weight.

Duplicate
13.09

39.04%

Duplicate
2.52 g/L

4.44E-01 uci/g
9.68E+02 uci/g

S.44E+01 uci/g

1.63E+03 ug/g

Duplicate

9.74 g/L

1.54E+04 ug/g
1.94E+03 ug/g
7.66E+04 ug/g
4.67E+04 ug/g
4 .656+03 ug/g

7.34E+02 ug/g

Acid Digestion Results

ICP Results
Sample
ug/g
Aluminum 41643 ug/g
Antimony LY
Arsenic LY
Barium LT
Beryl lium LT
Bismuth 37353 ug/g
Boron 802 ug/g
Cadmium LT
Calcium 483 ug/g
Chromium 917 ug/g
Copper LT
Europium LT
Iron 21823 ug/g
Lanthanum LY
Lead 226 ug/g
Lithium LT
Magnesium 287 ug/g
Manganese 927 ug/g
Mercury 550 ug/g
Molybdenum LT
Nickel LT
Potassium LY
Samarium LT
Selenium LT
Sitver LT
Sodium 119306 ug/g
Strontium 234 ug/9
Sul fur 644 ug/g
Tantalum LT
Thallium LT
Thorium LT
Tin LT
Titanium LT
Uranium LY
vanadium LT
2inc 262 ug/g
Zirconium LT

LT: Less Than

NC: Not Calibrated
Not Calculated

NOT CALC:

Duplicate
ug/g

49481 ug/g
LT
LT
LT
LT
41129 ug/g

15 ug/g
LY
447 ug/g
924 ug/g
LT
LT
22935 ug/g
LT
403 ug/g
LY
570 ug/g
973 ug/g
936 ug/g
LT

LT
LT
LY
284 ug/g
LT
106345 ug/g
232 ug/g
723 ug/g
LT
LT
LT
LT
LT
LT
LT
154 ug/g
LY

# Instrument Standards Outside Control Limits
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PHYSICAL TEST RESULTS



Single Shell Tank
Extrusion of Segment -- Physical Tests

LaB SecMent SeriaL #: F0465 Customer 1ID: 89-072
AnaLYST: Richard L. Weiss Date Extrupen: January 29, 1990
Drainaste Liauro Liquid Submitted for Segment Analysis? --  NO
Gross <10m1 TARE Ner
Seri1AL Date /Time EsTiMaTED
SPECIFIC CALCULATED

Appearance of Liauio:  No 1liquid was collected

Dimensions oF SecMeNT

Completed Segment Obtained? No LengTh: 10Im Caicutatep VoLuMe:  7.9in3

Remarks None

APPEARANCE OF SoLIDS: Light brown solids. Upper 1.5 in. medium browm,

and very smooth in appearance.

PENETROMETER 11.3 Lbs/sq in Remarks: None

Homogen1zATION

Procepure: TO38A-00712 Revision: F ]| Quantity ofF Materiac: 192.11 GraMs

Date Homocenizep: 02-14-90 Time Homogenizen: 5.0 Minutes
OPERATOR : K. J. Patterson
LasoraTorY Notesook REFERENCE WHC-N-313-4 26

Notebook No. Page No.




Single Shell Tank
Segment -- Subsamples

Las SecMENT SeriaL #: F0465 Customer ID: 89-072

Vouatite Oreanic ANALYSIS

VOA SampLE Las SeriaL #: 89-072-278 Date Sampren: 01-29-90

Sample shipped to PNL

ParticLe Size Distrisution ANALYSIS

Particte Size SampLE Las SeriaL #: F0465 Date Sampteo: 01-29-90

Homogenized Solids

Unpicestep SovLips AnaLYsis

LasoraTorY SeriaL Numser For SampLE: F0465 Date SampLen: 02-14-90

LasoraTory SeriaL Numeer ofF DueLicate SampLe: F0466

Fusion AwaLvsis ofF Soiips

LaBoraTorRY Seriat NuMser ofF SampLe: F0470 Dave Sawpreno: 02-14-90

LaBoratory Seriat Numser of DupLicate SampLe: FO0471

LasoraToRY Seriat NumBer oF Spikep SampLe: F0472

Acio Dicestion ANALYSIS OF SoLips

LasoraTory SeriaL Numer of SampLe: F0480 Date SampLeo: 02-14-90

LasoraTory SeriaL Numeer of Dupticate Samete: F0481

LaBoraToRY Seriat NuMser oF Spikep SampLe: F0482

Water Dicestion AnaLysis of Sotips

LasoraTory SeriaL Numer oF SampLe: F0475 Date SampLep: 02-14-90

LasoraTory Seriat Numeer of DupLicate SampLe: F0476

LaBoraTory SeriaL NumBER OF SPIKED SAMPLE: F0477

Laboratory Notebook Reference WHC-N-313-4 32

Notebook No. Page No.

L
5ST-5 Rev. D 9/7/90  Interim
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TANK 241-U-110, CORE 12, SEGMENT 4
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UNDIGESTED SAMPLE ANALYSIS



744

Single Shell Tank Project

Tank: 241-U-110
Core: 12
Segment: 4

Customer ID: 89-072

Check
Standard

Laboratory ID: FO464
pH 100.80%

Laboratory ID: FO416
%Water 98.30%

Untreated

Blank

F0485
9.72

F0437
6.2mg

Sample Results

Sample Sample
Duplicate
F0465 FO466
12.53 12.53
FO465 F0466
44.10% 44 .36%

Check
Standard

F0468
100.90%

FO564
96.95%
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Analytical Batch

Las SecMent Seriac #:F0465

INSTRUMENT N/A

Procepure / Rev LA-212-103/A-1
TECHNOLOGIST Mary Franz
Darte March 06,1990
TEMPERATURE 21.9 C

StARTING TIME 1000

Enoing TimMe 1530

Customer 1D:89-072

pH analysis of the solid sample

CHEMIST R. E. Brandt

DeEscripTION Lag ID DescrIPTION Las 1D
1 Initiat LMCS Check Std. F0464 12
2 Reagent Blank F0485 13
3 Sample 89-072 F0465 14
4 Duplicate Sample 89-072 F0466 15
5 Final LMCS Check Std. F0468 16
6 17
7 18
B 19
9 20
10 21
11 22

Primary Book # Secono Book # Tuiro Br# Finae Vou.

Stanoaro Tyee & Avtouor Vol. & Aviauor Vot. & Awar.Vor.| of St.
LMCS Check Standard 72C11-B/1.0 mL 1.0 mL

§5T-102 Rev. F 9/7/90

Interim




Analytical Batch

Las SecMent SeriaL #:F0465

TnsTRUMENT N/A

Procepure /Rev LA-564-101/D-1
TecunoLoGIST R. D. Hale
Darte March 02, 1990
TEMPERATURE 120 C

Starting Time

1400 03-01-90

Enping Time

1430 03-02-90

Customer ID:89-072

% Water in Sample 89-072

CHemIST R. E. Brandt

DescripTion Las 1D DescriprioN
1 Initial LMCS Check Std. F0416 12 Duplicate Sample 89-074
2 Resagent Blank F0437 13 Sample 89-075
3 Sample 89-070 F0417 14 Duplicate Sample 89-075
4 Duplicate Sample 89-070 Fo418 15 Sample 89-076
5 Sample 89-071 F0A4 14 16 Duplicate Sample 89-076
6 Duplicate Sample 89-071 F044.2 17 Final LMCS Check Std
7 Sample 89-072 F0465 18
8 Duplicate Sample 89-072 F0466 19
9 Sample 89-073 F0489 20
10 Duplicate Sample 89-073 F0490 21
11 Sample 89-074 FO513 22

26

Primary Boox # Secono Book # Tuiro Bk# Finar Vo.
Stanoaro TYPE & Aviauor Vou. & Aviouor Vou. & Acar.Vor.| of Sto.
LMCS Check Standard 11C11AH/1.0 mL 1.0 mL

$ST-102 Rev.F 9/7/90 Interim
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KOH FUSION ANALYSIS



8¢

Single Shell

Tank:

Core:
Segment:
Customer 1ID:

Laboratory 1ID:

Fusion Digestion

Laboratory ID:

Total Alpha
Total Beta

Laboratory ID:

GEA Cs-137

Laboratory ID:

Uranium

Tank Project

241-U-110
12

4

89-072

Check
Standard
N/A

N/A

F0469

97.20%
100.90%

F0421

98.30%

F0469
83.70%

Fusion Analysis

Units for Samples Are Wet Weight
Results Of Sample Solids

Blank Sample
F0436 F0470
N/A 2.88
Fo484 F0470

<7.65E-05 uci/L 5.97E-01
4.40E-04 uci/L 2.05E+03

F0436 F0470

<4.81E-04 uci/L 2.36E-01

F0484
<7.40E-05 g/L

F0470
7.33E+03

g/L

uci/g <5.00E-01

uci/g

uci/g

ug/g

Sample

Duplicate

FO471

3.52

F0471

1.98E+03

Fo471

2.24E+01

FO471
6.62E+03

g/L

uci/g
uci/g

uci/g

ug/g

Spike of
Sample
N/A

N/A

F0472

103.30%
112.10%

F0568

93.50%

F0472
123.20%

Check
Standard
N/A

N/A

F0473

95.40%
99.50%

F0569

97.30%

F0473
85.00%
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Single Shell

Tank:

Core:
Segment:
Customer 1ID:

Laboratory 1ID:

Fusion Digestion

Laboratory ID:
Total Alpha
Total Beta

Laboratory ID:
GEA Cs-137

Laboratory ID:
Uranium

Tank Project

241-U-110
12

4

89-072

Check

Standard
N/A

N/A

F0469
97.20%
100.90%

F0421
98.30%

F0469
83.70%

FUSION ANALYSIS

Results On Laboratory Solutions

Blank Sample Sample
Duplicate
FO436 FO470 FO471
Complete 2.88 g/L 3.52 g/L
F0484 FO470 Fo471
<7.63E-05 uci/L 1.72 uci/L  <1.76 uci/L

4.40E-04 uci/L 5.91E+03 wuci/L 6.96E+03 uci/L

F0436 F0470 FO471
<4.81E-04 uci/L 6.79E+01 wuci/L 7.87E401 wuci/L

F0484 F0470 F0471
<7.40E-05 g/L 2.11E-02 g/L 2.33E-02 g/L

Spike of

Sample
N/A

N/A

F0472
103.30%
112.10%

F0568
93.50%

F0472
123.20%

Check

Standard
N/A

N/A

F0473
95.40%
99.50%

FO569
97.30%

F0473
85.00%



Analytical Batch

Las SecMent SeriaL #:F0465

INSTRUMENT N/A

Proceoure /Rev LA-549-141/A-1
TECHNOLOGIST R. D. Hale
Date March 10, 1990
TEMPERATURE 450 C

Starting Time 0800

Enoing TiMe 1200

Customer 1D:89-072

Fusion Dissolution

CHemisT S. A. Catlow

DescripTion Las_ID DescripTion Las_ID
1 Reagent Blank F0436 12 Sample 89-077 F1095
2 Sample 89-070 F0422 13 Duplicate Sampie 89-077 F1096
3 Duplicats Sample 89-070 F0423 14 Sample 89-078 F1119
4 Sample 89-071 F0446 15 Duplicate Sample 89-078 F1120
5 Duplicate Sample 89-071 F0447 16 Sample 89-079 F1143
6 Sample 89-072 F0470 17 Duplicate Sample 89-079 F1144
7 Duplicate Sample 89-072 FO471 18 Sample 89-080 F1167
8 Sample 89-075 Fo442 19 Duplicate Sample 89-080 F1168
9 Duplicate Sample 89-075 F0443 20
10 Sample 89-076 FO566 21
11 Duplicate Sample 89-076 FO567 22

Primary Book # Secono Book # Thiro Bk# Finaw Vou.

Stanparp_Type & Airouor VoL, & Aciauor Vou. | & Awar.Vou.| ofF Stw.

N/A

S$ST-102 Rev. F 9/7/90

Interim




Analytical Batch

Las SecMent SeriaL #:F0465

INSTRUMENT WAS57277
Proceoure /Rev LA-508-101/C-2
TecunoLoGIsT Mary Franz
Date March 10, 1990
TEMPERATURE N/A

Starting TimMe 0830

Enoing_ TiMe 1030

Customer 1D:89-072

Total Beta & Total Alpha

Analysis of the

Dissolution.
Detector #15

Fusion

CHemisT S. A. Catlow

DescripTion Las ID DescripTION Las_ID
1 Initial LMCS Check Std. FO469 12
2 Reagent Blank F0484 13
3 Sample 89-072 F0470 14
4 Duplicate Sample B89-072 FOA71 16
5 Spike of Sample 89-072 F0472 16
6 Final { MCS Check Std. F0473 17
7 18
8 19
9 20
10 21
11 22

Primary Book # Secono Book # Tuiro Bk# Finar Vou.

Stanparo_ Type & Acrauor Vou. & Avtouor VoL. & Aiar.Vor.| oF Stp.
LMCS Check Standard 132B44/10 mL N/A
Spike 132B44/10 mL FO470/1.0 uL N/A

SST-102 Rev. F 9/7/90 Interim




Single Shell Tank
Calibration Record

AnaLyTe An21

PrOCEDURE : LQ-508-002 Revision: A-0
Instrument:  Detector #15 ProperTy Numger: WA57276
Tecunorosist: _R.A. Jones PavrotL Numser: 65801
Date: March 3, 1990

CaiisraTion Stanoaro ID: 36B40A8; 36B40B7;

7, 36B40C7; 36B40A3; 36B40B3; 36B40C3;
36B40A6; 36B40B6; 36B40CS

AnaLYTE CONCENTRATION S N/A

Tyre oF CALIBRATION: Efficiency

32

S5T-103 Rev. (Draft) 9/15/90 Short interim

CALIBRATION SHEET FOR ALPHA/BETA SYSTEMS: USING PROCEDURE LQ-508-002
DETECTOR No.DET 15

TIME ZERO DATE (HD): 15897
RADIONUCLIDE:  Am-241
HALF LIFE: 154497 DATE COUNTED (HD): 16595
COUNT TIME: )
CPM BKG:

CALIBRATED BY: RA JONES
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STANDARD SIZE
ID

1
1
1
2
2
B40C3 2
5
5
5
S

STANDARD
ID

36B40A8 1"
3684087 "
36B40C7 "
AVERAGE, 1" =
STANDARD
ID

36B40A3 2"
3684083 2"
36B40C3 2"

AVERAGE, 2" =
STANDARD
ID

36B40A6 5"
36B40B6 5"
36B40C5 5"

AVERAGE, 5" =

IZE

DATE

03/03/90
03703790
03/03/30

03/03/90
03703790
03703790
03/03/90
03703790
03703790

STD
VALUE

60570
109900
159700

0.3028

STD
VALUE

59470
109800
160100

0.2292

TIME

OO0 OO0 OO0OO
SNWO O POMNIN N e O
VO T HNO ORW PO
—Wo XM O~NPD NOOY WO

owo

+/- @95%

AVE
CPM

14694
26659
37705

+/- 095%

AVE
CPM
12977
26498
36150

+/- @95%

COUNTS @ COUNTS @ COUNTS @ COUNTS @

0 DEG.

0.0088

DECAY
CORR

1.00
1.00
1.00
0.0071
DECAY
CORR
1.00
1.00
1.00

0.0232

90 DEG. 180 DEG.
92752 9
165823 16
238414 23
73242 7
133357 13
188370 18
63160 6
133185 12
182021 17
DECAY CORR
CPM
18644
33142
47759
2.92 % ON
DECAY CORR
CPM
14740
26743
37823
2.99 % ON

DECAY CORR
CPM

270 DEG.

93124
164885
237678

09/09/90
EFFICIENCY

09/09/90

EFFICIENCY

NEW EFFS FOR

DET 15

Am-241



Single Shell Tank
Calibration Record

AnALYTE : Co®°

PROCEDURE : LQ-508-002 Revision: A-0
Instrument:  Detector #15 ProperTy Numger:  WAS7277
Tecunorogist: R.A. Jones PavroL Numser: 65801

Date: May 3, 1990

32B40C4; 32B40A5; 32B40B6; 32B40C5

Cacteration Stanparo ID: 100B40A2; 100B40B1; 100B40C1; 32B40A4; 32B40B3;

AnaLyte CoNCENTRATION: N/A

Type oF CALIBRATION: Efficiency

SST-103 Rev. {Draft} 9/15/90 Short Interim
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CALIBRATION SHEET FOR ALPHA/BETA SYSTEMS: USING PROCEDURE LQ-508-002

DETECTOR No.

RADIONUCLIDE:  Co-60 1""STD ~ TIME ZERO DATE
HALF LIFE: 1925 DATE COUNTED §
COUNT TIME: ) DATE COUNTED
CPM BKG: 8

CPM 1" BKG: 8

CALIBRATED BY: RA JONES

5
2",5" STD TIME ZERO DATE

i

" (HD)

1
1
1
1
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STANDARD SIZE
ID

100B40A2 1
10084081 1
100B40C1 1
32B40A4 2
3284083 2
32B40C4 2
32B40A5 5
32B40B6 5
32B40C5 5
STANDARD  SIZE

ID
100B40A2 1"
10084081 1"
100B40C1 1"
AVERAGE, 1" =
STANDARD

ID
32B40A4 2"
32B40B3 2"
32B40C4 2"
AVERAGE, 2" =
STANDARD

ID
32B40A5 5"
32B40B6 5"
32B40C5 5"
AVERAGE, 5" =

DATE

03/03/90
03703790
03703790

STD
VALUE

67290
137800
199700
0.3321

STD
VALUE

70480
135100
202400
0.3173

STD
VALUE

70160
135700
201900

0.2835

TIME

AVE
CPM

22268
45426
65444

+/- ©95%

AVE
CPM

17324
33704
48868
+/- @95%
AVE
CPM
14868
30724
44381

+/- 095%

COUNTS @ COUNTS @ COUNTS @ COUNTS @

0 DEG.

WOt LA~Wor a—0O

0.0032

DECAY
CORR

1.29
1.29
1.29
0.0102
DECAY
CORR
1.29
1.29
1.29

0.0184

90 DEG. 180 DEG.

110747 111696
227654 226737
327446 327088
86915 86832

72852 75820
155479 156650
220281 220095

DECAY CORR
CPM

22445

45788

65965

0.96 % ON
DECAY CORR

CPM
22387
43554
63149
3.21 % ON

DECAY CORR
CPM

270 DEG.

EFFICIENCY
.3336
0.3323
0.3303
09/09/90
EFFICIENCY
0.3176
0.3224
0.3120
09/09/90

EFFICIENCY

NEW EFFS FOR DET

15

Co-60
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Analytical Batch

Las SecMent SeriaL #:F0465

INSTRUMENT N/A

Procepure /Rev LA-548-121/C-~2
TECHNOLOGIST R. D. Hale
Date March 14, 1990
TEMPERATURE 23 C

Starting Time 0900

Enoing Time 1000

Customer 1D:89-072

GEA Analysis_

Fusion Dissolution
Samples are prepared in batch,
but’ counted randomly.

CHEMIST S. A. Catlow

DescripTION Lag 1D DescripTion Lag ID
1 Initial LMCS Chack Std. F0421 12 | Duplicate Sample 89-076 FO567
2 | Reagent Blank F0436 13 | spike 89-076 FO568
3 | sample 89-070 F0422 14 | Final LMCS Check Std. FO569
4 Duplicate Sample 89-070 F0423 15
5 Sample 89-071 F0446 16
6 Duplicate Sample 89-071 F0447 17
7 | sample 89-072 F0470 18
8 Duplicate Sample 89-072 F0471 19
9 | sample 89-071 F0442 20
10 Duplicate Sample 89-071 F0443 21
11 | Sample 89-076 FO566 22

Primary Book # Secono Boox # Tuiro Bk# FinaL Vou.

Stanparp Type & Actauor Vou. & Aciauor Vou. & Acar.Vor.| oF Sv.
LMCS Check Standard 122B44/500 uL 22 mL
Spike 122B44/500 ul F0447/50 ulL 22 mL

§ST-102 Rev. F 9/7/90 Interim
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ANALYTE : Isotope, Mixed Gamma

ProcEDURE : L(Q-508-003 Revision: A-0
INSTRUMENT : GEA Detector #1 ProperTy Numser: 401934
Technorocist:  J. L. Anderson PavroLL Numser: 61413
Date: February 14, 1990

Cacisration Stanparo ID: 56B40 DI

ANALYTE CONCENTRATION: N/A
Type oF CALIBRATION: Gamma Energy Analysis (Efficiency)
ComMeENTS

S$5T-103 Rev. (Draft) 9/4/90 Interim
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DETECTOR:

GEOMETRY COOE:
GEOMETRY DECSRIPTION:
CALIBRATION DATE:
ANALYST(S):

STANDARD 1D:

ENERGY (KEV)

EQUATION 0-165 KEV

EQUATION 165-1836 KEV

GEA CALIBRATION RECORD

DETECTOR:

GEOMETRY CODE:
GEOMETRY DECSRIPTION:
CALIBRATION DATE:
ANALYST(S):

STANDARD ID:

ENERGY (KEV)

EQUATION 0-165 KEV

59.536
88.032
122.0614
165.853
279.1967
391.6068
513.99
661.65
898.02%
1173.237
1332.501
1836.129

LOGCEFF) =

LOG(EFF) =

+
+
+
+

59.536
88.032
122.0614
165.853
279.1967
391.6068
513.99
661,65
898.021
1173.237
1332.501
1836.129

LOG(EFF) =

1
42
22

J.

ML LIQUID, POS 2

14-Feb-89

L. ANDERSON/M. R. DOWELL

56840 D1

EFFICIENCY (COUNTS/GAMMA)

PROCEDURE LQ-508-003

1
43
22

J.

5.721347€-03
1.512568E-02
2.041958€-02
1.856472E-02

1.042777€-02
7.856059€-03
6.838966E-03
5.300244E-03
4.,218416€£-03
3.7855376-03
2.931033€-03

=5.343694E+01

2.034704E+07 *LOG(ENERGY)
=2.088264E+00 *LOGCENERGY) "2

8.3727356+00

=7.762489E+00 *LOG(ENERGY)

2.01769BE+00 *LOG(ENERGY) "2
=2.447560E-01 *LOG(ENERGY) "3
1.067720E-02 *LOG(ENERGY) "4

ML LIQUID, POS 3

16-Feb-89

L. ANDERSON/M, R. DOWELL

56840 D1

EFFICIENCY (COUNTS/GAMMA)

1.397695€-03
3.641448E-03
5.035820€-03
4.620516€-03

2.619018e-03
1.8907406-03
1.782478E-02
1.392563€-03
1.117189€-03
1.007670£-03
7.782502€-04

=5.354B69E+01
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EQUATION 165-1836 KEV

GEA CALIBRATION RECORD

LOG(EFF) =

+
+

+
+
+
+*

1.975356E+01 *LOG(ENERGY)
+2.020858£+00 *LOG(ENERGY) "2

4 ,001880E+01
-2.8575556+01 *LOG(ENERGY)
6.748440E+00 *LOG(ENERGY) "2
7.173093E-01 *LOG(ENERGY) "3
2.821780E-02 *LOG(ENERGY) "4

PROCEDURE LQ-508-003
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* GAMMA SPECTRUM ANALYSIS

*

*
*
*

* K Kk k Kk k Kk k hk Kk Kk Kk Kk Kk k Kk * k Kk k k k k k k k k *k k *k * *k k k k Xk

CANBERRA SPECTRAN-F V2.06 SOFTWARE

222-S COUNTING ROOM 27-AUG-90 13:08:43

ANALYSIS PARAMETERS

MCA UNIT NUMBER: 2 / ADC UNIT NUMBER: 1.0
DETECTOR NUMBER: 1 / GEOMETRY NUMBER: 42
SPECTRUM SIZE: 4096 CHANNELS

ORDER OF SMOOTHING FUNCTION: 5

NUMBER OF BACKGROUND CHANNELS: 4 ON EACH SIDE OF PEAK
PEAK CONFIDENCE FACTOR: 85.0%

IDENTIFICATION ENERGY WINDOW: +- 1.50 KEV

ERROR QUOTATION: 1.96 SIGMA UNCERTAINTY

ENVIRONMENTAL BACKGROUND SUBTRACTED
LLD CALCULATION PERFORMED

MEASURED ENERGY DIFFERENCES LISTED
MULTIPLET ANALYSIS PERFORMED

ANALYSIS OF SPECTRUM SAVED IN DISK FILE: SD1070
ANALYZED BY: VR

SAMPLE DESCRIPTION: F421 SEG F

GEOMETRY DESCRIPTION:

SAMPLE SIZE:  1.0000E-03 LI / CONVERSION FACTOR: 5.0000E-01
STANDARD SIZE: 1.0000E+00 EA

ANALYSIS LIBRARY FILE: ANLOOO

COLLECT STARTED ON 14-MAR-90 AT 11:00:58
COLLECT LIVE TIME: 3000. SECONDS
REAL TIME: 3005. SECONDS
DEAD TIME: 0.17 %
DECAYED TO 0. DAYS, 0.0000 HOURS BEFORE THE START OF COLLECT

ENERGY CALIBRATION PERFORMED 23-NOV-89
EFFICIENCY CALIBRATION PERFORMED 2-MAR-89

40



222-S COUNTING ROOM

PK CENTROID
CHANNEL

1C

ERROR QUOTATION AT 1.96 SIGMA
PEAK CONFIDENCE LEVEL AT 85.0%

C - MULTIPLET ANALYSIS CONVERGED NORMALLY

1127

1139.

1210.
1219.

1324.

1592.
1604,
2347.
2665.
2731.
2921.

.46

52

PEAK

ENERGY  FWHM

KEV
563.
569.

604.
609.

661.
661.
795.
801.
1173.
1332.
1365.
1460.
1461.

20

KEV

1
1

PO R b et

.34
.34

ANALYSIS

BACKGND
COUNTS

417.
456.

394.
323.

366.

258.
227.
186.
37.
13.
11.

B - ENVIRONMENTAL BACKGROUND PEAK

BACKGROUND SUBTRACTION PLREOKMED USING FlLE BKUULL
BACKGROUND DESCRIPTION: BKO0O11
BACKGROUND COLLECT STARTED ON 10-JAN-85 AT 12:00:00

BACKGROUND LIVE TIME:

41

6000. SECONDS

NET AREA ERROR

COUNTS

456.
822.

5339.
79.

9209.

35.

3769.
359,
4807.
4508.
101.
187.

182.

27-AUG-90 13:08:43

NUCLIDES
%

13.9 CS-134,
EU-152
12.2 (CS-134,
BI-207
3.3 CS-134
30.4 BI-214,
RU-103
2.1 CS-137
46.4
CS-134
CS-134
C0-60
C0-60
CS-134
K-40

14.

NN WWeaR
O OOWo

2
1

11.2



222-S COUNTING ROOM 27-AUG-90 13:08:43
SAMPLE: F421 SEG F

DATA COLLECTED ON 14-MAR-90 AT 11:00:58

DECAYED T0O 0. DAYS, 0.0000 HOURS BEFORE THE START OF COLLECT.

RADIONUCLIDE ANALYSIS REPORT

NUCL IDE ACTIVITY CONCENTRATION IN wuCi/LI ENERGY COMPARISON
DECAY (KEV)
MEASURED  ERROR CORRECTED  ERROR EXPECT  DIFF
AC-228 LLD<7.86E-01 LLD<7.86E-01 911.07
AG-108M LLD<1.96E-01 LLD<1.96E-01 433.94
AG-110M LLD<8.94E-01 LLD<8.94E-01 657.76
AM-241 LLD<8.34E-01 LLD<8.34E-01 59.54
AM-243 LLD<2.10E-01 LLD<2.10E-01 74.67
AR-41  LLD<1.48E-01 LLD<1.48E-01 1293.64
AU-198 LLD<1.70E-01 LLD<1.70E-01 411.80
BA-133 LLD<2.57E-01 LLD<2.57E-01 356.02
BA-139 LLD<5.05E-01 LLD<5.05E-01 165.85
BA-140 LLD<7.04E-01 LLD<7.04E-01 537.27
BA-141 LLD<5.12E-01 LLD<5. 12E-01 190.23
BE-7  LLD<1.78E+00 LLD<1. 78E+00 477.59
BI-207 LLD<1.69E-01 LLD<1.69E-01 569.70
BI-212 LLD<2.47E+00 LLD<2.47E+00 727.27
BI-214 1.70E-01 +-1.58E-01  1.70E-01 +-1.58E-01 609.32 -0.14
CD-109 LLD<3.08E+00 LLD<3.08E+00 88.03
CE-139 LLD<1.14E-01 LLD<1.14E-01 165.85
CE-141 LLD<1.77E-01 LLD<1.77E-01 145.44
CEPR144 LLD<1.51E+00 LLD<1.51E+00 133.51
C0-56  LLD<1.88E-01 LLD<1.88E-01 846.76
C0-57  LLD<9.58E-02 LLD<9. 58E-02 122.06
C0-58  LLD<1.83E-01 LLD<1.83E-01 810.75
€0-60 2.14E401 +-6.73E-01  2.14E+01 +-6.73E-01  1332.50 -0.08
1173.24 -0.14
CR-51  LLD<1.38E+00 LLD<1.38E+00 320.09
CS-134 1.36E+01 +-5.63E-01  1.36E+01 +-5.63E-01 795.84 -0.15
604.70 -0.07
CS-136 LLD<1.85E-01 LLD<1.85E-01 818.51
€S-137 2.856401 +-7.04E-01  2.85E+01 +-7.04E-01 661.65 -0.10
€S-138 LLD<1.38E-01 LLD<1.38E-01 1435.86
EU-152 LLD<3.23E-01 LLD<3.23E-01 1408.01
EU-154 LLD<3.09E-01 LLD<3.09E-01 1274.45
EU-155 LLD<3.73E-01 LLD<3.73E-01 105.31
FE-59  LLD<4.20E-01 LLD<4. 20E-01 1099.25
HF-181 LLD<1.95E-01 LLD<1.95E-01 482.20
HG-203 LLD<1.60E-01 LLD<1.60E-~01 279.20
I-131  LLD<1.97E-01 LLD<1.97E-01 364.48
I-132  LLD<2.60E-01 LLD<2.60E-01 667.69
I-133  LLD<1.90E-01 LLD<1.90E-01 529.69
I1-134  LLD<2.70E-01 LLD<2.70E-01 847.03
1-135  LLD<4.06E-01 LLD<4.06E-01 1260.41
K-40  LLD<1.90E+00 LLD<1.90E+00 1460.75
KR-85  LLD<4.08E+01 LLD<4.08E+01 513.99
KR-85M LLD<1.12E-01 LLD<1.12E-01 151.17
KR-87  LLD<4.37E-01 LLD<4.37E-01 402.58
KR-89  LLD<6.52E+00 LLD<6.52E+00 220.90
LA-140 LLD<7.35E-02 LLD<7.35E-02 1596. 20

42



LA-142
MN-54
MN-56
NA-22
NA-24
NB-94
NB-95
NB-97
NP-238
NP-239
PA-233
PA-234M
PB-210
PB-212
PB-214
PO-210
PO-214
PO-216
PU-239
PU-241
RA-224
RA-226
RB-88
RB-89
RN-220
RU-103
RURH106
SB-124
$SB-125
SC-46
SE-75
SN-113
SR-85
SR-91
SR-92
TA-182
TC-99M
TE-123M
TE-125M
TE-132
TH-228
TL-208
U-235
U-237
W-187
XE-131M
XE-133
XE-133M
XE-135
XE-138
Y-88
Y-91
Y-91M
IN-65
IR-95
IR-97

TOTAL

43

LLD<3.84E-01
LLD<1.75E-01
LLD<2.12E-01
LLD<1.03E-01
LLD<1.68E-01
LLD<1.59E-01
LLD<1.60E-01
LLD<1.08E+00
LLD<8.25E-01
LLD<8.99E-01
LLD<4.03E-01
LLD<3.46E+01
LLD<4.65E+00
LLD<2.86E-01
LLD<4.25E-01
LLD<1.64E+04
LLD<6.88E+03
LLD<1.32E+04
LLD<1.30E+03
LLD<4.57E+04
LLD<3.12E+00
LLD<2.72E+00
LLD<6.32E-01
LLD<9.12E-01
LLD<1.46E+02
LLD<1.78E-01
LLD<3.28E+00
LLD<3.08E-01
LLD<1.46E+00
LLD<2.22E-01
LLD<2.20E-01
LLD<2.49E-01
LLD<]1.79E-01
LLD<3.03E-01
LLD<7.70E-02
LLD<6.21E-01
LLD<1.02E-01
LLD<1.09E-01
LLD<2.77E+01
LLD<1.34E-01
LLD<9.61E+00
LLD<2.18E-01
LLD<1.81E-01
LLD<5.53E-01
LLD<5.51E-01
LLD<4.72E+00
LLD<3.42E-01
LLD<1.18E+00
LLD<1.44E-01
LLD<1.09E+00
LLD<6.00E-02
LLD<4.84E401
LLD<2.29E-01
LLD<4.36E-01
LLD<3.02E-01
LLD<1.59E-01

6.37E+01 +-1.14E+00

LLD<3.84E-01
LLD<1.75E-01
LLD<2.12E-01
LLD<1.03E-01
LLD<1.68E-01
LLD<1.59E-01
LLD<1.60E-01
LLD<1.08E+00
LLD<8.25E-01
LLD<8.99E-01
LLD<4.03E-01
LLD<3.46E+01
LLD<4.65E+00
LLD<2.86E-01
LLD<4.25E-01
LLD<1.64E+04
LLD<6.88E+03
LLD<1.32E+04
LLD<1.30E+03
LLD<4.57E+04
LLD<3.12E+00
LLD<2.72E+00
LLD<6.32E-01
LLD<9.12E-01
LLD<1.46E+02
LLD<1.78E-01
LLD<3.28E+00
LLD<3.08E-01
LLD<1.46E+00
LLD<2.22E-01
LLD<2.20E-01
LLD<2.49E-01
LLD<1.79E-01
LLD<3.03E-01
LLD<7.70E-02
LLD<6.21E-01
LLD<1.02E-01
LLD<1.09E-01
LLD<2.77E+01
LLD<1.34E-01
LLD<9.61E+00
LLD<2.18E-01
LLD<1.81E-01
LLD<5.53E-01
LLD<5.51E-01
LLD<4.72E+00
LLD<3.42E-01
LLD<1.18E+00
LLD<1.44E-01
LLD<1.09E+00
LLD<6.00E-02
LLD<4.84E+01
LLD<2.29E-01
LLD<4.36E-01
LLD<3.02E-01
LLD<1.59E-01

641.83
834.83
846.76
1274.55
1368.60
702.63
765.78
657.92
984.45
277.60
311.98
1001.03
465.03
239.00
351.92
804.00
799.70
804.90
129.30
148.57
240.99
186.10
1836.00
1031.88
549.73
497.08
621.80
602.72
176.33
1120.45
264.66
391.67
513.99
555.60
1383.94
1121.30
140.51
159.00
109.27
228.16

583.14
185.71
208.00
685.74
163.98

233.21
249.79
258.4]
1836.06
1204.90
555.60
1115.55
756.73
743.33

6.37E+01 +-1.14E+00

STANDARD DEVIATION =

0.04



EBAR = **%** MEV/DISINTEGRATION

MAXIMUM PERMISSABLE ACTIVITY = 1.44E-09 UC/LI

TOTAL MEASURED ACTIVITY = 6.37E+01 (+-1.14E+00) UC/LI
% TECH. SPEC. = *dddk (4 skik)

ERROR QUOTATION AT 1.96 SIGMA
LLD CONFIDENCE LEVEL AT 85.0%

CENTROID
CHANNEL

1127.46
1139.52
1604.74
2731.21

PEAKS NOT USED IN ANALYSIS

ENERGY NET AREA ERROR GAMMAS/SEC
KEV COUNTS %

563.20 456. 13.9 1.95E401
569.23 822. 12.2 3.55E+01
801.80 359. 14.3  2.06E+01

1365.31 101. 22.6 9.06E+00

PEAKS ELIMINATED BY BACKGROUND SUBTRACTION

CENTROID
CHANNEL

2921.74
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ENERGY NET AREA ERROR GAMMAS/SEC
KEV COUNTS %
1460.68 187. 15.5 1.77E+01
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CANBERRA SPECTRAN-F V2.06 SOFTWARE

222-S COUNTING ROOM

ANALYSIS

MCA UNIT NUMBER: 2
DETECTOR NUMBER: 1

SPECTRUM SIZE:

27-AUG-90

PARAMETERS

ADC UNIT NUMBER: 1.0
GEOMETRY NUMBER: 42

4096 CHANNELS

ORDER OF SMOOTHING FUNCTION: 5

NUMBER OF BACKGROUND CHANNELS:

PEAK CONFIDENCE FACTOR: 85.0%

IDENTIFICATION ENERGY WINDOW: +- 1.50 KEV

ERROR QUOTATION: 1.96 SIGMA UNCERTAINTY

ENVIRONMENTAL BACKGROUND SUBTRACTED

LLD CALCULATION PERFORMED

MEASURED ENERGY DIFFERENCES LISTED
MULTIPLET ANALYSIS PERFORMED

4 ON EACH SIDE OF PEAK

ANALYSIS OF SPECTRUM SAVED IN DISK FILE: SD1071

ANALYZED BY:

JLA

SAMPLE DESCRIPTION: F-436 SEGMENT-U
GEOMETRY DESCRIPTION:

SAMPLE SIZE:
STANDARD SIZE:

1.0000E-01 LI
1.0000E+00 EA

ANALYSIS LIBRARY FILE: ANLOOO

COLLECT STARTED ON 14-MAR-90 AT 12:26:23

COLLECT LIVE TIME:

DECAYED TO

REAL TIME:
DEAD TIME:

0. DAYS,

3000. SECONDS
3001. SECONDS
0.03 %

0.0000 HOURS BEFORE THE START OF COLLECT

ENERGY CALIBRATION PERFORMED 23-NOV-89

EFFICIENCY CALIBRATION PERFORMED 2-MAR-89
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/ CONVERSION FACTOR: 1.0000E+00

13:13:16



222-S COUNTING ROOM 27-AUG-90 13:13:16
PEAK ANALYSIS

PK CENTROID ENERGY FWHM  BACKGND NET AREA ERROR NUCLIDES
CHANNEL KEV KEV COUNTS COUNTS %

1 1324.38 661.63 1.53 40. 52. 45.6 C(CS-137
18 661.82 35. 46.4

2 2922.13 1460.87 2.07 8. 194, 14.8 K-40
2B 1461.77 182. 11.2

ERROR QUOTATION AT 1.96 SIGMA
PEAK CONFIDENCE LEVEL AT 85.0%

B - ENVIRONMENTAL BACKGROUND PEAK
BACKGROUND SUBTRACTION PERFORMED USING FILE BK0O11
BACKGROUND DESCRIPTION: BKOOl1l

BACKGROUND COLLECT STARTED ON 10-JAN-85 AT 12:00:00
BACKGROUND LIVE TIME: 6000. SECONDS
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222-S COUNTING ROOM 27-AUG-90 13:13:16
SAMPLE: F-436 SEGMENT-U

DATA COLLECTED ON 14-MAR-90 AT 12:26:23

DECAYED TO 0. DAYS, 0.0000 HOURS BEFORE THE START OF COLLECT.

RADIONUCLIDE ANALYSIS REPORT

NUCLIDE ACTIVITY CONCENTRATION IN wuCi/LI ENERGY COMPARISON
DECAY (KEV)
MEASURED ERROR CORRECTED ERROR EXPECT  DIFF
AC-228 LLD<1.24E-03 LLD<1.24E-03 911.07
AG-108M LLD<2.52E-04 LLD<2.52E-04 433.94
AG-110M LLD<4.41E-04 LLD<4.41E-04 657.76
AM-24]1 LLD<1.52E-03 LLD<1.52E-03 59.54
AM-243 LLD<4.29E-04 LLD<4.29E-04 74.67
AR-41  LLD<3.67E-04 LLD<3.67E-04 1293.64
AU-198 LLD<2.12E-04 LLD<2.12E-04 411.80
BA-133 LLD<4.21E-04 LLD<4.21E-04 356.02
BA-139 LLD<9.27E-04 LLD<9.27E-04 165.85
BA-140 LLD<8.81E-04 LLD<8.81E-04 537.27
BA-141 LLD<9.08E-04 LLD<9.08E-04 190.23
BE-7 LLD<2.21E-03 LLD<2.21E-03 477.59
BI-207 LLD<2.47E-04 LLD<2.47E-04 569.70
BI-212 LLD<3.74E-03 LLD<3.74E-03 727.27
BI-214 LLD<8.46E-04 LLD<8.46E-04 609.32
CD-109 LLD<5.88E-03 LLD<5.88E-03 88.03
CE-139 LLD<2.10E-04 LLD<2.10E-04 165.85
CE-141 LLD<3.38E-04 LLD<3.38E-04 145.44
CEPR144 LLD<2.82E-03 LLD<2.82E-03 133.51
C0-56  LLD<2.05E-04 LLD<2.05E-04 846.76
C0-57  LLD<1.79E-04 LLD<1.79E-04 122.06
C0-58  LLD<2.81E-04 LLD<2.81E-04 810.75
C0-60 LLD<3.73E-04 LLD<3.73E-04 1332.50
CR-51  LLD<2.03E-03 LLD<2.03E-03 320.09
CS-134 LLD<3.00E-04 LLD<3.00E-04 795.84
CS-136 LLD<2.68E-04 LLD<2.68E-04 818.51
CS-137 LLD<4.81E-04 LLD<4.81E-04 661.65
CS-138 LLD<7.32E-04 LLD<7.32E-04 1435.86
EU-152 LLD<1.04E-03 LLD<1.04E-03 1408.01
EU-154 LLD<1.01E-03 LLD<1.01E-03 1274.45
EU-155 LLD<7.24E-04 LLD<7.24E-04 105.31
FE-59  LLD<4.30E-04 LLD<4.30E-04 1099.25
HF-181 LLD<2.61E-04 LLD<2.61E-04 482.20
HG-203 LLD<2.61E-04 LLD<2.61E-04 279.20
I-131 LLD<2.93E-04 LLD<2.93E-04 364.48
[-132  LLD<2.98E-04 LLD<2.98E-04 667.69
[-133  LLD<2.29E-04 LLD<2.29E-04 529.69
[-134  LLD<3.08E-04 LLD<3.08E-04 847.03
[-135  LLD<1.49E-03 LLD<1.49E-03 1260.41
K-40 LLD<9.27E-03 LLD<9.27E-03 1460.75
KR-85  LLD<7.79E-02 LLD<7.79E-02 513.99
KR-85M LLD<2.17E-04 LLD<2.17E-04 151.17
KR-87  LLD<5.54E-04 LLD<5.54E-04 402.58
KR-89  LLD<1.15E-02 LLD<1.15E-02 220.90
LA-140 LLD<4.13E-04 LLD<4.13E-04 1596.20
LA-142 LLD<6.29E-04 LLD<6.29E-04 641.83
MN-54  LLD<2.72E-04 LLD<2.72E-04 834.83



MN-56
NA-22
NA-24
NB-94
NB-95
NB-97
NP-238
NP-239
PA-233
PA-234M
PB-210
PB-212
PB-214
PO-210
PO-214
PO-216
PU-239
PU-241
RA-224
RA-226
RB-88
RB-89
RN-220
RU-103
RURH106
SB-124
SB-125
SC-46
SE-75
SN-113
SR-85
SR-91
SR-92
TA-182
TC-99M
TE-123M
TE-125M
TE-132
TH-228
TL-208
U-235
U-237
W-187
XE-131M
XE-133
XE-133M
XE-135
XE-138
Y-88
Y-91
Y-9IM
IN-65
ZR-95
LR-97

TOTAL

LLD<2.31E-04
LLD<3.24E-04
LLD<3.15E-04
LLD<3.18E-04
LLD<2.93E-04
LLD<5.34E-04
LLD<1.38E-03
LLD<1.46E-03
LLD<6.42E-04
LLD<5.40E-02
LLD<6.01E-03
LLD<4.55E-04
LLD<6.66E-04
LLD<2.27E+01
LLD<2.22E+00
LLD<1.39E+401
LLD<2.35E+00
LLD<8.31E+01
LLD<5.60E-03
LLD<4.92E-03
LLD<1.98E-03
LLD<1.01E-03
LLD«2.10E-01
LLD<2.45E-04
LLD<5.76E-03
LLD<2.54E-04
LLD<2.64E-03
LLD<3.04E-04
LLD<3.31E-04
LLD<3.25E-04
LLD<3.42E-04
LLD<4.47E-04
LLD«<5.12E-04
LLD<9.06E-04
LLD<1.87E-04
LLD<2.02E-04
LLD<4.76E-02
LLD<2.38E-04
LLD<1.86E-02
LLD<2.78E-04
LLD<3.30E-04
LLD<9.03E-04
LLD<9.6BE-04
LLD<9.89E-03
LLD<7.16E-04
LLD<2.05E-03
LLD<2.36E-04
LLD<1.79E-03
LLD«1.88E-04
LLD<1.39E-01
LLD<3.38E-04
LLD<7.69E-04
LLD<4.59E-04
LLD<3.07E-04

0.00E-01 +-0.00E-01

ERROR QUOTATION AT 1.96 SIGMA
LLD CONFIDENCE LEVEL AT 85.0%
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LLD<2.31E-04 846.
LLD<3.24E-04 1274.
LLD<3.15E-04 1368.
LLD<3.18E-04 702.
LLD<2.93E-04 765.
LLD<5.34E-04 657.
LLD<1.38E-03 984,
LLD<1.46E-03 277.
LLD<6.42E-04 311.
LLD<5.40E-02 1001.
LLD<6.01E-03 465.
LLD<4.55E-04 239.
LLD<6.66E-04 351.
LLD<2.27E+01 804,
LLD<2.22E+00 799.
LLD<1.39E+01 804,
LLD<2.35E+00 129.
LLD<8.31E+01 148,
LLD<5.60E-03 240,
LLD<4.92E-03 186.
LLD<1.98E-03 1836.
LLD<1.01E-03 1031.
LLD<2.10E-01 549,
LLD<2.45E-04 497.
LLD<5.76E-03 621.
LLD<2.54E-04 602.
LLD<2.64E-03 176.
LLD<3.04E-04 1120.
LLD<3.31E-04 264.
LLD<3.25E-04 391.
LLD<3.42E-04 513.
LLD<4.47E-04 555.
LLD<5.12E-04 1383.
LLD<9.06E-04 1121.
LLD<1.87E-04 140.
LLD<2.02E-04 159.
LLD<4.76E-02 109.
LLD<2.38E-04 228.
LLD<1.86E-02 84.
LLD<2.78E-04 583.
LLD<3.30E-04 185.
LLD<9.03E-04 208.
LLD<9.68E-04 685.
LLD<9.89E-03 163.
LLD<7.16E-04 81.
LLD<2.05E-03 233.
LLD<2.36E-04 249,
LLD<1.79E-03 258.
LLD<1.88E-04 1836.
LLD<1.39E-01 1204.
LLD<3.38E-04 555.
LLD<7.69E-04 1115,
LLD<4.59E-04 756,
LLD<3.07E-04 743.

0.00E-01 +-0.00E-01



ALL DETECTED PEAKS WERE USED IN THE ANALYSIS

PEAKS ELIMINATED BY BACKGROUND SUBTRACTION

CENTROID  ENERGY NET AREA ERROR GAMMAS/SEC
CHANNEL KEV COUNTS %

1324.38 661.63 52. 45.6  2.55E+00
2922.13 1460.87 194. 14.8 1.84E+01
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CANBERRA SPECTRAN-F V2.06 SOFTWARE

222-S COUNTING ROOM

ANALYSTIS

MCA UNIT NUMBER: 2
DETECTOR NUMBER: 1

SPECTRUM SIZE:

/

/
4096 CHANNELS

ORDER OF SMOOTHING FUNCTION: 5

NUMBER OF BACKGROUND CHANNELS:

PEAK CONFIDENCE FACTOR: 85.0%

IDENTIFICATION ENERGY WINDOW: +- 1.50 KEV

ERROR QUOTATION: 1.96 SIGMA UNCERTAINTY

ENVIRONMENTAL BACKGROUND SUBTRACTED

LLD CALCULATION PERFORMED

MEASURED ENERGY DIFFERENCES LISTED
MULTIPLET ANALYSIS PERFORMED

29-AUG-90 08:02:36

PARAMETERS

ADC UNIT NUMBER: 1.0
GEOMETRY NUMBER: 42

4 ON EACH SIDE OF PEAK

ANALYSIS OF SPECTRUM SAVED IN DISK FILE: SD1077

ANALYZED BY:
SAMPLE DESCRIPTION: F470

EMB

GEOMETRY DESCRIPTION:

SAMPLE SIZE:
STANDARD SIZE:

1.0000E-03 LI
1.0000E+00 EA

ANALYSIS LIBRARY FILE: ANLOOO

COLLECT STARTED ON 14-MAR-90 AT 19:33:21

COLLECT LIVE TIME:

DECAYED TO

REAL TIME:
DEAD TIME:

0. DAYS,

3000. SECONDS
3001. SECONDS
0.03 %

0.0000 HOURS BEFORE THE START OF COLLECT

ENERGY CALIBRATION PERFORMED 23-NOV-89

EFFICIENCY CALIBRATION PERFORMED 2-MAR-89
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/ CONVERSION FACTOR: 2.5000E-02



222-S COUNTING ROOM 29-AUG-90 08:02:36
PEAK ANALYSIS

PK CENTROID  ENERGY FWHM  BACKGND NET AREA ERROR NUCLIDES
CHANNEL KEV KEV COUNTS COUNTS %

1 1324.27 661.58 1.50 45. 1129. 6.1 CS-137
1B 661.82 35. 46.4

2 2922.71 1461.16 2.10 3. 185. 14.7 K-40
28 1461.77 182. 11.2

ERROR QUOTATION AT 1.96 SIGMA
PEAK CONFIDENCE LEVEL AT 85.0%

B - ENVIRONMENTAL BACKGROUND PEAK
BACKGROUND SUBTRACTION PERFORMED USING FILE BKOO1l
BACKGROUND DESCRIPTION: BKOO11

BACKGROUND COLLECT STARTED ON 10-JAN-85 AT 12:00:00
BACKGROUND LIVE TIME: 6000. SECONDS
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222-S COUNTING ROOM 29-AUG-90 08:02:36
SAMPLE: F470

DATA COLLECTED ON 14-MAR-90 AT 19:33:21

DECAYED TO 0. DAYS, 0.0000 HOURS BEFORE THE START OF COLLECT.

RADIONUCLIDE ANALYSIS REPORT

NUCLIDE ACTIVITY CONCENTRATION IN wuCi/LI ENERGY COMPARISON
DECAY (KEV)
MEASURED ERROR CORRECTED ERROR EXPECT  DIFF
AC-228 LLD<4.77E+00 LLD<4.77E+00 911.07
AG-108M LLD<1.39E+00 LLD<1.39E+00 433.94
AG-110M LLD<6.23E+00 LLD<6.23E+00 657.76
AM-241 LLD<8.69E+00 LLD<8.69E+00 59.54
AM-243  LLD<2.59E+00 LLD<2.59E+00 74.67
AR-41  LLD<1.39E+00 LLD<1.39E+00 1293.64
AU-198 LLD<1.21E+00 LLD<1.21E+00 411.80
BA-133 LLD<2.22E+00 LLD<2.22E+00 356.02
BA-139 LLD<5.15E+00 LLD<5.15E+00 165.85
BA-140 LLD<4.90E+00 LLD<4.90E+00 537.27
BA-141 LLD<5.07E+00 LLD<5.07E+00 190.23
BE-7 LLD<1.25E+01 LLD<1.25E+01 477.59
BI-207 LLD<1.16E+00 LLD<1.16E+00 569.70
BI-212 LLD<1.92E+01 LLD<1.92E+01 727.27
BI-214 LLD<3.45E+00 LLD<3.45E+00 609.32
CD-109 LLD<3.78E+01 LLD<3.78E+401 88.03
CE-139 LLD<1.17E+00 LLD<1.17E+00 165.85
CE-141 LLD<1.79E+00 LLD<1.79E+00 145.44
CEPR144 LLD<1.61E+01 LLD<1.61E+01 133.51
C0-56  LLD<1.19E+00 LLD<1.19E+00 846.76
C0-57  LLD<1.05E+00 LLD<1.05E+00 122.06
C0-58 LLD«9.41E-01 LLD<9.41E-01 810.75
C0-60  LLD<1.21E+00 LLD<1.21E+00 1332.50
CR-51  LLD<1.07E+01 LLD<1.07E+01 320.09
CS-134 LLD<1.08E+00 LLD<1.08E+00 795.84
CS-136 LLD<1.31E+00 LLD<1.31E+00 818.51
CS-137 6.79E+01 +-4.47E+400 6.79E+01 +-4.47E+400 661.65 -0.07
CS-138 LLD<2.57E+00 LLD<2.57E+00 1435.86
EU-152 LLD<5.66E+00 LLD<5.66E+00 1408.01
EU-154 LLD<4.04E+00 LLD<4.04E+00 1274 .45
EU-155 LLD<4.42E+00 LLD<4.42E+00 105.31
FE-59  LLD<2.59E+00 LLD<2.59E+00 1099.25
HF-181 LLD<1.54E+00 LLD<1.54E+00 482.20
HG-203 LLD<1.28E+00 LLD<1.28E+00 279.20
[-131  LLD<1.46E+00 LLD<1.46E+00 364.48
[-132  LLD<1.88E+00 LLD<1.88E+00 667.69
[-133  LLD<1.38E+00 LLD<1.38E+00 529.69
[-134  LLD<1.70E+00 LLD<1.70E+00 847.03
[-135 LLD<4.92E+00 LLD<4.92E+00 1260.41
K-40 LLD<3.62E+01 LLD<3.62E+01 1460.75
KR-85  LLD<3.95E+02 LLD<3.95E+02 513.99
KR-85M LLD<1.19E+00 LLD<1.19E+00 151.17
KR-87  LLD<3.13E+00 LLD<3.13E+00 402.58
KR-89  LLD<5.60E+01 LLD<5.60E+01 220.90
LA-140 LLD<1.37E+00 LLD<1.37E+00 1596.20
LA-142 LLD<2.89E+00 LLD<2.89E+00 641.83
MN-54  LLD<1.12E+00 LLD<1.12E+00 834.83
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MN-56
NA-22
NA-24
NB-94
NB-95
NB-97
NP-238
NP-239
PA-233
PA-234M
PB-210
PB-212
PB-214
P0-210
P0-214
PO-216
PU-239
PU-241
RA-224
RA-226
RB-88
RB-89
RN-220
RU-103
RURH106
SB-124
SB-125
SC-46
SE-75
SN-113
SR-85
SR-91
SR-92
TA-182
TC-99M
TE-123M
TE-125M
TE-132
TH-228
TL-208
U-235
U-237
W-187
XE-131M
XE-133
XE-133M
XE-135
XE-138
Y-88
Y-91
Y-91IM
IN-65
LR-95
ZR-97

TOTAL

LLD<1.34E+00
LLD<1.35E+00
LLD<1.26E+00
LLD<1.06E+00
LLD<9.45E-01
LLD<7.55E+00
LLD<3.38E+00
LLD<7.18E+00
LLD<3.17E+00
LLD<2.90E+02
LLD<3.55E+01
LLD<2.51E+00
LLD<3.16E+00
LLD<7.62E+04
LLD<1.09E+04
LLD<6.39E+04
LLD<1.34E+04
LLD<4.66E+05
LLD<2.72E+01
LLD<2.44E+01
LLD<1.44E+01
LLD<5.37E+00
LLD<9.88E+02
LLD<1.32E+00
LLD<2.05E+01
LLD<8.92E-01
LLD<1.35E+01
LLD<1.21E+00
LLD<1.62E+00
LLD<1.76E+00
LLD<1.73E+00
LLD<2.26E+00
LLD<1.64E+00
LLD<3.48E+00
LLD<1.01E+00
LLD<1.03E+00
LLD<3.26E+02
LLD<1.13E+00
LLD<1.11E+02
LLD<1.26E+00
LLD<1.66E+00
LLD<4.96E+00
LLD<4.09E+400
LLD<4.76E+01
LLD<4.25E+00
LLD<1.08E+01
LLD<1.14E+400
LLD<8.80E+00
LLD<1.36E+400
LLD<4.97E+02
LLD<1.71E+00
LLD<3.15E+00
LLD<1.98E+00
LLD<1.09E+00

6.79E+01 +-4.47E+00

EBAR = ***x* MEV/DISINTEGRATION
MAXTMUM PERMISSABLE ACTIVITY = 1.16E-08 UC/LI
TOTAL MEASURED ACTIVITY = 6.79E+01 (+-4.47E+00) UC/LI
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LLD<1.34E+00 846.
LLD<1.35E+00 1274.
LLD<1.26E+00 1368.
LLD<1.06E+00 702.
LLD<9.45E-01 765.
LLD<7.55E+00 657.
LLD<3.38E+00 984.
LLD<7.18E+00 277.
LLD<3.17E+00 311.
LLD<2.90E+02 1001.
LLD<3.55E+01 465.
LLD<2.51E+00 239.
LLD<3.16E+00 351.
LLD<7.62E+04 804.
LLD<1.09E+04 799.
LLD<6.39E+04 804.
LLD<1.34E+04 129.
LLD<4.66E+05 148.
LLD<2.72E+01 240.
LLD<2.44E+01 186.
LLD<1.44E+01 1836.
LLD<5.37E+00 1031.
LLD<9.88E+02 549.
LLD<1.32E+00 497.
LLD<2.05E+01 621.
LLD<8.92E-01 602.
LLD<1.35E+01 176.
LLD<1.21E+00 1120.
LLD<1.62E+00 264.
LLD<1.76E+00 391.
LLD<1.73E+00 513.
LLD<2.26E+00 555.
LLD<1.64E+00 1383.
LLD<3.48E+00 1121.
LLD<1.01E+00 140.
LLD<1.03E+00 159.
LLD<3.26E+02 109.
LLD<1.13E+00 228.
LLD<1.11E+02 84.
LLD<1.26E+00 583.
LLD<1.66E+00 185.
LLD<4.96E+00 208.
LLD<4.09E+00 685.
LLD<4.76E+01 163.
LLD<4.25E+400 81.
LLD<1.08E+01 233.
LLD<1.14E+00 249,
LLD<8.80E+00 258.
LLD<1.36E+00 1836.
LLD<4.97E+02 1204.
LLD<1.71E+00 555.
LLD<3.15E+00 1115.
LLD<1.98E+00 756.
LLD<1.09E+00 743.

6.79E+01 +-4.47E+00



% TECH. SPEC. = %kt (4 sowwx)
ERROR QUOTATION AT 1.96 SIGMA
LLD CONFIDENCE LEVEL AT 85.0%

ALL DETECTED PEAKS WERE USED IN THE ANALYSIS

PEAKS ELIMINATED BY BACKGROUND SUBTRACTION

CENTROID  ENERGY NET AREA ERROR GAMMAS/SEC
CHANNEL KEV COUNTS %

2922.71 1461.16 185. 14.7 1.75E+01
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CANBERRA SPECTRAN-F V2.06 SOFTWARE

222-S COUNTING ROOM

ANALYSTIS

MCA UNIT NUMBER: 2
DETECTOR NUMBER: 1

SPECTRUM SIZE:

/
4096 CHANNELS

29-AUG-90 08:07:31

PARAMETERS
ADC UNIT NUMBER: 1.0

GEOMETRY NUMBER: 42

ORDER OF SMOOTHING FUNCTION: 5

NUMBER OF BACKGROUND CHANNELS:

PEAK CONFIDENCE FACTOR: 85.0%

IDENTIFICATION ENERGY WINDOW: +- 1.50 KEV

ERROR QUOTATION: 1.96 SIGMA UNCERTAINTY

ENVIRONMENTAL BACKGROUND SUBTRACTED

LLD CALCULATION PERFORMED

MEASURED ENERGY DIFFERENCES LISTED
MULTIPLET ANALYSIS PERFORMED

4 ON EACH SIDE OF PEAK

ANALYSIS OF SPECTRUM SAVED IN DISK FILE: SD1079

ANALYZED BY:
SAMPLE DESCRIPTION: F471

EMB

GEOMETRY DESCRIPTION:

SAMPLE SIZE:
STANDARD SIZE:

1.0000E-03 LI
1.0000E+00 EA

ANALYSIS LIBRARY FILE: ANLOOO

COLLECT STARTED ON 14-MAR-90 AT 21:47:50

COLLECT LIVE TIME:

REAL TIME:
DEAD TIME:

DECAYED TO 0. DAYS,

3000. SECONDS
3001. SECONDS
0.03 %

0.0000 HOURS BEFORE THE START OF COLLECT

ENERGY CALIBRATION PERFORMED 23-NOV-89

EFFICIENCY CALIBRATION PERFORMED 2-MAR-89
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222-5 COUNTING ROOM 29-AUG-90 08:07:31
PEAK ANALYSIS

PK CENTROID  ENERGY FWHM  BACKGND NET AREA ERROR NUCLIDES
CHANNEL KEV KEV COUNTS COUNTS %

1% 93.35 46.58 2.27 238. 53. 95.7 PU-240,
EU-155

2% 99.70 49.75 2.27 372. 36. 96.4 U-234

3 1324.26 661.57 1.46 47. 1301. 5.7 (CS-137

3B 661.82 35. 46.4

4 2922.43 1461.03 2.09 8. 169. 16.0 K-40

4B 1461.77 182. 11.2

ERROR QUOTATION AT 1.96 SIGMA
PEAK CONFIDENCE LEVEL AT 85.0%

$ - MULTIPLET ANALYSIS CONVERGED DUE TO LACK OF CHI-SQ IMPROVEMENT
B - ENVIRONMENTAL BACKGROUND PEAK

BACKGROUND SUBTRACTION PERFORMED USING FILE BKO0O1l
BACKGROUND DESCRIPTION: BKO0O11

BACKGROUND COLLECT STARTED ON 10-JAN-85 AT 12:00:00
BACKGROUND LIVE TIME: 6000. SECONDS
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222-S COUNTING ROOM 29-AUG-90 08:07:31
SAMPLE: F471

DATA COLLECTED ON 14-MAR-90 AT 21:47:50

DECAYED TO 0. DAYS, 0.0000 HOURS BEFORE THE START OF COLLECT.

RADIONUCLIDE ANALYSIS REPORT

NUCLIDE ACTIVITY CONCENTRATION IN wuCi/LI ENERGY COMPARISON
DECAY (KEV)
MEASURED ERROR CORRECTED ERROR EXPECT  DIFF
AC-228 LLD<3.46E+00 LLD<3.46E+00 911.07
AG-108M LLD<1.49E+00 LLD<1.49E+00 433.94
AG-110M LLD<6.67E+00 LLD<6.67E+00 657.76
AM-241 LLD<9.14E+00 LLD<9.14E+400 59.54
AM-243 LLD<2.79E+00 LLD<2.79E400 74.67
AR-41  LLD<1.22E+00 LLD<1.22E+00 1293.64
AU-198 LLD<1.21E+00 LLD<1.21E+00 411.80
BA-133 LLD<2.25E+00 LLD<2.25E+00 356.02
BA-139 LLD<5.18E+00 LLD<5.18E+00 165.85
BA-140 LLD<5.33E+00 LLD<5.33E+00 537.27
BA-141 LLD<4.70E+00 LLD<4.70E+00 190.23
BE-7 LLD<1.15E+01 LLD<1.15E+401 477.59
BI-207 LLD<1.00E+00 LLD<1.00E+00 569.70
BI-212 LLD<1.79E+01 LLD<1.79E+01 727.27
BI-214 LLD<3.89E+00 LLD<3.89E+00 609.32
CD-109 LLD<3.85E+01 LLD<3.85E+01 88.03
CE-139 LLD<1.17E+00 LLO<1.17E+00 165.85
CE-141 LLD<1.85E+00 LLD<1.85E+00 145.44
CEPR144 LLD<1.66E+01 LLD<1.66E+01 133.51
C0-56  LLD<9.36E-01 LLD<9.36E-01 846.76
€C0-57  LLD<1.11E+00 LLD<1.11E+00 122.06
C0-58  LLD<1.33E+00 LLD<1.33E+00 810.75
C0-60  LLD<1.49E+00 LLD<1.49E+00 1332.50
CR-51  LLD<1.20E+401 LLD<1.20E+01 320.09
CS-134 LLD<1.34E+00 LLD<1.34E+00 795.84
CS-136 LLD<1.16E+00 LLD<1.16E+00 818.51
CS-137 7.87E+01 +-4.78E+00 7.87E+01 +-4.78E+00 661.65 -0.08
CS-138 LLD<1.59E+00 LLD<1.59E+00 - 1435.86
EU-152 LLD<6.46E+00 LLD<6.46E+00 1408.01
EU-154 LLD<2.55E+400 LLD<2.55E400 1274.45
EU-155 LLD<4.63E+00 LLD<4.63E+00 105.31
FE-59  LLD<2.59E+00 LLD<2.59E+00 1099.25
HF-181 LLD<1.56E+00 LLD<1.56E+00 482.20
HG-203 LLD<1.40E+00 LLD<1.40E+00 279.20
[-131  LLD<1.58E+00 LLD<1.58E+00 364.48
[-132  LLD<2.17E+00 LLD<2.17E+00 667.69
1-133  LLD<1.40E+00 LLD<1.40E+00 529.69
1-134  LLD<1.49E+00 LLD<1.49E+00 847.03
1-135 LLD<5.56E+00 LLD<5.56E+00 1260.41
K-40 LLD<3.82E+01 LLD<3.82E+01 1460.75
KR-85  LLD<3.78E+02 LLD<3.78E+02 513.99
KR-85M LLD<1.18t+00 LLD<1.18E+00 151.17
KR-87  LLD<3.11E+00 LLD<3.11E+00 402.58
KR-89  LLD<5.84E+01 LLD<5.84E+01 220.90
LA-140 LLD<1.56E+00 LLD<1.56E+00 1596.20
LA-142 LLD<2.93E+00 LLD<2.93E+00 641.83
MN-54  LLD<1.06E+00 LLD<1.06E+00 834.83
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MN-56
NA-22
NA-24
NB-94
NB-95
NB-97
NP-238
NP-239
PA-233

PA-234M

PB-210
PB-212
PB-214
P0-210
P0-214
P0-216
PU-239
PU-24]
RA-224
RA-226
RB-88

RB-89

RN-220
RU-103

RURH106

SB-124
SB-125
SC-46
SE-75
SN-113
SR-85
SR-91
SR-92
TA-182
TC-99M

TE-123M
TE-125M

TE-132
TH-228

TL-208

U-235
u-237
W-187

XE-131M

XE-133

XE-133M

XE-135

XE-138

Y-88
Y-91
Y-91M
IN-65
ZR-95
IR-97

TOTAL

EBAR = *****x MEV/DISINTEGRATION

.06E+00
.56E-01
.42E+00
.15E+00
.11E400
.08E+00
.29E+00
.75E+00
.39E+400
.53E+02
.28E+401
.54E+400
.19E+00
.01E+05
.80E+03
.84E+04
.46E+04
.80E+05
.75E+401
.70E+01
.92E+00
.74E+400
.04E+03
.31E+00
.36E+01
.26E+00
.39E+01
.53E+00
.77E+400
.75E+00
.66E+00
.17E+00
.06E+00
.33E+00
.10E+400
.13E400
.52E+402
.23E+400
.24E+02
.30E+00
.80E+00
.82E+00
.44E+00
.65E+01
.42E+00
.08E+01
.23E+00
.05E+00
.52E-01
.65E+02
.64E+00
.11E+400
.16E+00
.14E+00

.87E+01 +-4.78E+00

.06E+00 846.
.56E-01 1274.
.42E+00 1368.
.15E+00 702.
.11E+00 765.
.08E+00 657.
.29E+00 984.
.75E+00 277.
.39E+00 311.

.53E+402 1001.
.28E+01 465.

.54E+00 239.
.19E400 351.
.01E+05 804.
.80E+03 799.
.84E+04 804.

.46E+04 129.
.80E+05 148.
.75E+01 240,
.70E+401 186.
.92E+00 1836.
.74E+00 1031.
.04E+03 549.
.31E400 497.
.36E+01 621.
.26E+00 602.
.39E+01 176.

.53E+00 1120.
.77E+00 264.
.75E+00 391.
.66E+00 513.
.17E400 555.
.06E+00 1383.
.33E+00 1121.

.10E+00 140.
.13E+00 159.
.52E+02 109.
.23E+00 228.
.24E+402 84.
.30E+00 583.
.80E+00 185.

.82E+400 208,
.44E400 685.
.65E+01 163.
.42E+00 81.
.08E+01 233.
.23E+00 249,
.05E+00 258.
.52E-01 1836.
.65E+02 1204.
.64E+00 555.

.11E400 1115.
.16E+00 756.
.14E+00 743.

.87E+01 +-4.78E+00

MAXTMUM PERMISSABLE ACTIVITY = 1.16E-08 UC/LI
TOTAL MEASURED ACTIVITY = 7.87E+01 (+-4.78E+00) UC/LI
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% TECH. SPEC. = *wkkwx (4. xkkx)

ERROR QUOTATION AT 1.96 SIGMA
LLD CONFIDENCE LEVEL AT 85.0%

PEAKS NOT USED IN ANALYSIS

CENTROID  ENERGY NET AREA ERROR GAMMAS/SEC
CHANNEL KEV COUNTS %

93.35 46.58 53. 95.7 7.80E+00
99.70 49.75 36. 96.4 4.05E+400
PEAKS ELIMINATED BY BACKGROUND SUBTRACTION

CENTROID  ENERGY NET AREA ERROR GAMMAS/SEC
CHANNEL KEV COUNTS %

2922.43 1461.03 169. 16.0 1.60E+01
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CANBERRA SPECTRAN-F V2.06 SOFTWARE

222-S COUNTING ROOM

ANALYSIS

MCA UNIT NUMBER: 2
DETECTOR NUMBER: 1

SPECTRUM SIZE:

/

/
4096 CHANNELS

ORDER OF SMOOTHING FUNCTION: 5

NUMBER OF BACKGROUND CHANNELS:

PEAK CONFIDENCE FACTOR: 85.0%

ERROR QUOTATION: 1.96 SIGMA UNCERTAINTY

ENVIRONMENTAL BACKGROUND SUBTRACTED

LLD CALCULATION PERFORMED

MEASURED ENERGY DIFFERENCES LISTED
MULTIPLET ANALYSIS PERFORMED

27-AUG-90 13:22:40

PARAMETERS
ADC UNIT NUMBER: 1.0
GEOMETRY NUMBER: 42

4 ON EACH SIDE OF PEAK
IDENTIFICATION ENERGY WINDOW: +- 1.50 KEV

ANALYSIS OF SPECTRUM SAVED IN DISK FILE: SD1084

ANALYZED BY:
SAMPLE DESCRIPTION: F568

MAX

GEOMETRY DESCRIPTION:

SAMPLE SIZE:
STANDARD SIZE:

1.0000E-03 LI
1.0000E+00 EA

ANALYSIS LIBRARY FILE: ANLOOO

COLLECT STARTED ON 15-MAR-90 AT 04:41:44

COLLECT LIVE TIME:
REAL TIME:
DEAD TIME:

DECAYED TO

0. DAYS,

3000. SECONDS
3006. SECONDS
0.20 %

0.0000 HOURS BEFORE THE START OF COLLECT

ENERGY CALIBRATION PERFORMED 23-NOV-89

EFFICIENCY CALIBRATION PERFORMED 2-MAR-89
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222-S COUNTING ROOM
PEAK ANALYSTIS

27-AUG-90 13:22:40

PK CENTROID ENERGY FWHM  BACKGND NET AREA ERROR

CHANNEL KEV KEV COUNTS COUNTS

1C 1127.31 563.13 1.39 475. 428.
2C 1139.70 569.32 1.39 485. 740.
3 1210.36 604.64 1.47 520. 4961 .
4 1324.22 661.55 1.53 326. 13178.
4B 661.82 35.
5C 1592.50 795.68 1.50 258. 3527.
6C 1604.72 801.79 1.50 246. 368.
7 2347.08 1173.09 1.79 210. 4735,
8 2665.49 1332.42 1.86 39. 4119.
9 2730.86 1365.14 1.58 7. 99.
10 2922.13 1460.87 2.48 10. 172.
108 1461.77 182.

ERROR QUOTATION AT 1.96 SIGMA
PEAK CONFIDENCE LEVEL AT 85.0%

C - MULTIPLET ANALYSIS CONVERGED NORMALLY
B - ENVIRONMENTAL BACKGROUND PEAK

BACKGROUND SUBTRACTION PERFORMED USING FILE BKOO11l
BACKGROUND DESCRIPTION: BKO0O11

BACKGROUND COLLECT STARTED ON 10-JAN-85 AT 12:00:00
BACKGROUND LIVE TIME: 6000. SECONDS

6l

%

NUCLIDES

17.4 (CS-134,

EU-152

14.4 CS-134,

3.
1.
46.4

1

O — W WWwh
OO ~MN

2
1

11.2

1
8

BI-207
CS-134
CS-137

CS-134
CS-134
C0-60
C0-60
CS-134
K-40



222-S COUNTING ROOM 27-AUG-90 13:22:40
SAMPLE: F568

DATA COLLECTED ON 15-MAR-90 AT 04:41:44

DECAYED TO 0. DAYS, 0.0000 HOURS BEFORE THE START OF COLLECT.

RADIONUCLIDE ANALYSIS REPORT

NUCLIDE ACTIVITY CONCENTRATION IN uCi/LI ENERGY COMPARISON
DECAY (KEV)
MEASURED ERROR CORRECTED ERROR EXPECT  DIFF
AC-228 LLD<7.40E+00 LLD<7.40E+00 911.07
AG-108M LLD<2.06E+00 LLD<2.06E+00 433.94
AG-110M LLD<1.06E+01 LLD<1.06E+01 657.76
AM-241 LLD<8.73E+00 LLD<8.73E+00 59.54
AM-243 LLD<2.29E+00 LLD<2.29E+00 74.67
AR-41  LLD<1.23E+00 LLD<1.23E+00 1293.64
AU-198 LLD<1.86E+00 LLD<1.86E+00 411.80
BA-133 LLD<2.82E+00 LLD<2.82E+00 356.02
BA-139 LLD<5.43E+00 LLD<5.43E+00 165.85
BA-140 LLD<6.94E+00 LLD<6.94E+00 537.27
BA-141 LLD<5.59E+00 LLD<5.59E+00 190.23
BE-7 LLD<1.93E+01 LLD<1.93E+01 477.59
BI-207 LLD<1.78E+00 LLD<1.78E+00 569.70
BI-212 LLD<2.31E+01 LLD<2.31E+01 727.27
BI-214 LLD<1.01E+01 LLD<1.01E+01 609.32
CD-109 LLD<«3.37E+01 LLD<3.37E+01 88.03
CE-139 LLD<1.23E+00 LLD<1.23E+00 165.85
CE-141 LLD<1.90E+00 LLD<1.90E+00 145.44
CEPR144 1LLD<1.58E+01 LLD<1.58E+01 133.51
C0-56  LLD<1.78E+00 LLD<1.78E+00 846.76
C0-57  LLD<1.03E+00 LLD<1.03E+00 122.06
C0-58  LLD<1.76E+00 LLD<1.76E+00 810.75
C0-60 1.96E+02 +-6.41E+00 1.96E+02 +-6.41E+400 1332.50 -0.08
1173.24 -0.15
CR-51  LLD<1.43E+401 LLD<1.43E+01 320.09
CS-134 1.27E402 +-5.53E+00 1.27E+02 +-5.53E+00 795.84 -0.17
604.70 -0.06
CS-136 LLD<1.79E+00 LLD<1.79E+00 818.51
CS-137 4.08E+02 +-8.75E+00 4.08E+02 +-8.75E+00 661.65 -0.10
CS-138 LLD<1.38E+00 LLD<1.38E+00 1435.86
EU-152 LLD<3.04E+00 LLD<3.04E+00 1408.01
EU-154 LLD<3.24E+00 LLD<3.24E+00 1274.45
EU-155 LLD<4.02E+00 LLD<4.02E+00 105.31
FE-59  LLD<4.53E+00 LLD<4.53E+00 1099.25
HF-181 LLD<2.13E+00 LLD<2.13E+00 482.20
HG-203 LLD<1.65E+00 LLD<1.65E+00 279.20
[-131 LLD<2.07E+00 LLD<2.07E+00 364.48
[-132  LLD<2.80E+00 LLD<2.80E+00 667.69
[-133  LLD<1.94E+00 LLD<1.94E+00 529.69
[-134  LLD<2.53E+00 LLD<2.53E+00 847.03
[-135 LLD<4.50E+00 LLD<4.50E+00 1260.41
K-40 LLD<1.85E+01 LLD<1.85E+01 1460.75
KR-85  LLD<4.26E+02 LLD<4.26E+02 513.99
KR-85M LLD<1.22E+00 LLD<1.22E+00 151.17
KR-87  LLD<4.55E+00 LLD<4.55E+00 402.58
KR-89  LLD<6.73E+01 LLD<6.73E+0] 220.90
LA-140 LLD<6.86E-01 LLD<6.86E-01 1596.20
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LA-142
MN-54
MN-56
NA-22
NA-24
NB-94
NB-95
NB-G7
NP-238
NP-239
PA-233
PA-234M
PB-210
PB-212
PB-214
P0-210
P0-214
P0-216
PU-239
PU-241
RA-224
RA-226
RB-88
RB-89
RN-220
RU-103
RURH106
SB-124
SB-125
SC-46
SE-75
SN-113
SR-85
SR-91
SR-92
TA-182
TC-99M
TE-123M
TE-125M
TE-132
TH-228
TL-208
U-235
U-237
W-187
XE-131M
XE-133
XE-133M
XE-135
XE-138
Y-88
Y-91
Y-91IM
IN-65
ZR-95
IR-97

TOTAL

63

LLD<3
LLD<1.
LLD<2.
LLD«1
LLD<1
LLD<1.
LLD<]
LLD<1.
LLD<7.
LLD<«9.
LLD<«4.
LLD<3.
LLD<4.
LLD<3.
LLD«4.
LLDL]
LLD<6.
LLD<1
LLD<1
LLD<4
LLD<3
LLD<2
LLD<9.
LLD«9.
LLD<1,
LLD<1
LLD<3.
LLD<3.
LLD<«].
LLD<2.
LLD<2.
LLD<2.
LLD<«1
LLD<3
LLD«1.
LLD<6.,
LLD<«1
LLD<1,
LLD<3.
LLD«1.
LLD«9.
LLD<2.
LLD<1.
LLD<5.
LLD<5.
LLD<5.
LLD<3.
LLD«1.
LLD<«1.
LLD<«1.
LLD<8.
LLD<4.
LLD<2.
LLD<4.
LLD<3.
LLD«1.

.31E4+02 +-1.22E+01

.84E+00

73E+00
01E+00

.07E+00
.50E+00

58E+00

.63E+00

28E+01
72E+00
48E+00
17E+00
77E+02
92E+01
06E+00
56E+00

.62E+05

T4E+04

.36E+05
.38E+04
.87E+05
.34E+401
.90E+01

27E+00
20E+00
53E+03

.87E+400

23E+01
09E+00
54E+01
20E+00
27E+00
55E+00

.B7E+00
.06E+00

10E+00
32E+00

.06E+00

14E+00
04E+02
44E+00
91E+01
21E+00
94E+00
64E+00
34E+00
26E+01
69E+00
26E+01
48E+00
12E+01
79E-01
23E+02
32E+00
60E+00
07E+00
49E+00

LLD<3.84E+00
LLD<1.73E+00
LLD<2.01E+00
LLD<1.07E+00
LLD<1.50E+00
LLD<1.58E+00
LLD<1.63E+00
LLD<1.28E+01
LLD<7.72E+00
LLD<9.48E+00
LLD<4.17E+00
LLD<3.77E+02
LLD<4.92E+01]
LLD<3.06E+00
LLD<4.56E+00
LLD<1.62E+05
LLD<6.74E+04
LLD<1.36E+05
LLD<1.38E+04
LLD<4.87E+05
LLD<3.34E+01
LLD<2.90E+01
LLD<9.27E+00
LLD<9.20E+00
LLD<1.53E+03
LLD<1.87E+00
LLD<3.23E+01
LLD<3.09E+00
LLD<1.54E+01
LLD<2.20E+00
LLD<2.27E+00
LLD<2.55E+00
LLD<1.87E+00
LLD<3.06E+00
LLD<1.10E+00
LLD<6.32E+00
LLD<1.06E+00
LLD<1.14E+00
LLD<3.04E+02
LLD<]1.44E+00
LLD<9.91E+01
LLD<2.21E+00
LLD<1.94E+00
LLD<5.64E+00
LLD<5.34E+00
LLD<5.26E+01
LLD<3.69E+00
LLD<1.26E+01
LLD<1.48E+00
LLD<1.12E+01
LLD<8.79E-01
LLD<4.23E+02
LLD<2.32E+00
LLD<4.60E+00
LLD<3.07E+00
LLD<1.49E+00

641.83
834.83
846.76
1274.55
1368.60
702.63
765.78
657.92
984.45
277.60
311.98
1001.03
465.03
239.00
351.92
804.00
799.70
804.90
129.30
148.57
240.99
186.10
1836.00
1031.88
549.73
497.08
621.80
602.72
176.33
1120.45
264.66
391.67
513.99
555.60
1383.94
1121.30
140.51
159.00
109.27
228.16

583.14
185.71
208.00
685.74
163.98

233.21
249.79
258.41
1836.06
1204.90
555.60
1115.55
756.73
743.33

7.31E402 +-1.22E+01

STANDARD DEVIATION =

0.05



EBAR = ***** MEV/DISINTEGRATION

MAXIMUM PERMISSABLE ACTIVITY = 1.73E-09 UC/LI

TOTAL MEASURED ACTIVITY = 7.31E+02 (+-1.22E+01) UC/LI
% TECH, SPEC., = *dkkwk (4 skkx)

ERROR QUOTATION AT 1.96 SIGMA
LLD CONFIDENCE LEVEL AT 85.0%

PEAKS NOT USED IN ANALYSIS

CENTROID  ENERGY NET AREA ERROR GAMMAS/SEC
CHANNEL KEV COUNTS %

1127.31  563.13 428. 17.4 1.83E+01
1139.70  569.32 740. 14.4 3.20E+01
1604.72 801.79 368. 13.7 2.11E+01
2730.86 1365.14 99. 21.4 8.84E+00

PEAKS ELIMINATED BY BACKGROUND SUBTRACTION

CENTROID  ENERGY NET AREA ERROR GAMMAS/SEC
CHANNEL KEV COUNTS %

2922.13 1460.87 172. 16.0 1.63E+01
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* GAMMA SPECTRUM ANALYSIS

*

*
*
*
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CANBERRA SPECTRAN-F V2.06 SOFTWARE

222-S COUNTING ROOM 27-AUG-90 13:28:16

ANALYSIS PARAMETERS

MCA UNIT NUMBER: 2 / ADC UNIT NUMBER: 1.0
DETECTOR NUMBER: 1 / GEOMETRY NUMBER: 42
SPECTRUM SIZE: 4096 CHANNELS

ORDER OF SMOOTHING FUNCTION: 5

NUMBER OF BACKGROUND CHANNELS: 4 ON EACH SIDE OF PEAK
PEAK CONFIDENCE FACTOR: 85.0%

IDENTIFICATION ENERGY WINDOW: +- 1.50 KEV

ERROR QUOTATION: 1.96 SIGMA UNCERTAINTY

ENVIRONMENTAL BACKGROUND SUBTRACTED
LLD CALCULATION PERFORMED

MEASURED ENERGY DIFFERENCES LISTED
MULTIPLET ANALYSIS PERFORMED

ANALYSIS OF SPECTRUM SAVED IN DISK FILE: SD1087
ANALYZED BY: MAX

SAMPLE DESCRIPTION: F569

GEOMETRY DESCRIPTION:

SAMPLE SIZE: 1.0000E-03 LI ./ CONVERSION FACTOR: 5.0000E-01
STANDARD SIZE: 1.0000E+00 EA

ANALYSIS LIBRARY FILE: ANLOOO

COLLECT STARTED ON 15-MAR-90 AT 07:10:10
COLLECT LIVE TIME: 3254. SECONDS
REAL TIME: 199. SECONDS
DEAD TIME: -1535.18 %
DECAYED TO 0. DAYS, 0.0000 HOURS BEFORE THE START OF COLLECT

ENERGY CALIBRATION PERFORMED 23-NOV-89
EFFICIENCY CALIBRATION PERFORMED 2-MAR-89
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222-S COUNTING ROOM 27-AUG-90 13:28:16
PEAK ANALYSIS

PK CENTROID  ENERGY FWHM BACKGND  NET AREA ERROR NUCLIDES
CHANNEL KEV KEV COUNTS COUNTS %

1C 1127.55 563.25 1.38 459. 523. 12.7 (S-134,
EU-152
2C 1139.64 569.29 1.38 494. 890. 11.4 CS-134,
BI-207
3 1210.42 604.67 1.52 526. 5470. 2.9 CS-134
4 1324.31 661.60 1.59 393. 9861. 2.1 CS-137
4B 661.82 38. 46.4
5C 1592.64 795.75 1.54 258. 3854. 4.0 CS-134
6C 1604.90 801.88 1.54 258. 405. 14.2 (CS-134
7 2347.09 1173.10 1.83 230. 5233. 2.9 C0-60
8 2665.64 1332.50 1.90 72. 4671, 2.9 C0-60
9 2730.89 1365.15 1.76 20. 92. 25.4 C(S-134
10 2922.37 1460.99 2.02 11. 178. 15.9 K-40
10B 1461.77 197. 11.2

ERROR QUOTATION AT 1.96 SIGMA
PEAK CONFIDENCE LEVEL AT 85.0%

C - MULTIPLET ANALYSIS CONVERGED NORMALLY
B - ENVIRONMENTAL BACKGROUND PEAK

BACKGROUND SUBTRACTION PERFORMED USING FILE BKOO11
BACKGROUND DESCRIPTION: BKO0O1l

BACKGROUND COLLECT STARTED ON 10-JAN-85 AT 12:00:00
BACKGROUND LIVE TIME: 6000. SECONDS

66




222-S COUNTING ROOM 27-AUG-90 13:28:16
SAMPLE: F569

DATA COLLECTED ON 15-MAR-90 AT 07:10:10

DECAYED TO 0. DAYS, 0.0000 HOURS BEFORE THE START OF COLLECT.

RADIONUCLIDE ANALYSIS REPORT

NUCLIDE ACTIVITY CONCENTRATION IN uCi/LI ENERGY COMPARISON

DECAY (KEV)

MEASURED  ERROR CORRECTED  ERROR EXPECT  DIFF
AC-228 LLD<7.24E-01 LLD<7.24E-01 911.07
AG-108M LLD<1.84E-01 LLD<1.84E-01 433.94
AG-110M LLD<8.41E-01 LLD<8.41E-01 657.76
AM-241 LLD<7.59E-01 LLD<7.59E-01 59.54
AM-243  LLD<2.01E-01 LLD<2.01E-01 74.67
AR-41  LLD<1.15E-01 LLD<1.15E-01 1293.64
AU-198 LLD<1.64E-01 LLD<1.64E-01 411.80
BA-133 LLD<2.45E-01 LLD<2.45E-01 356.02
BA-139 LLD<4.12E-01 LLD<4.12E-01 165.85
BA-140 LLD<6.21E-01 LLD<6.21E-01 537.27
BA-141 LLD<2.36E-01 LLD<2.36E-01 190.23
BE-7  LLD<1.72E+00 LLD<1.72E+00 477.59
BI-207 LLD<1.70E-01 LLD<1.70E-01 569.70
BI-212 LLD<2.23E+00 LLD<2.23E+00 727.27
BI-214 LLD<1.00E+00 LLD<1.00E+00 609.32
CD-109 LLD<2.87E+00 LLD<2.87E+00 88.03
CE-139 LLD<1.12E-01 LLD<1.12E-01 165.85
CE-141 LLD<1.72E-01 LLD<1.72E-01 145.44
CEPR144 LLD<1.43E+00 LLD<1.43E400 133.51
C0-56  LLD<1.73E-01 LLD<1.73E-01 846.76
0-57  LLD<9.28E-02 LLD<9.28E-02 122.06
0-58  LLD<1.69E-01 LLD<1.69E-01 810.75

€0-60 2.05E+01 +-6.38E-01  2.05E401 +-6.38E-01  1332.50 -0.00

1173.24 -0.14
CR-51  LLD<1.27E+00 LLD<1.27E+00 320.09

€S-134 1.28E+01 +-5.38E-01  1.28E+01 +-5.38E-01 795.84 -0.10

604.70 -0.03
€S-136 LLD<1.71E-01 LLD<1.71E-01 818.51

€S-137 2.81E+01 +-6.78E-01  2.81E+01 +-6.78E-01 661.65 -0.05
€S-138  LLD<9.04E-02 LLD<9.04E-02 1435.86
EU-152 LLD<3.59E-01 LLD<3.59E-01 1408.01
EU-154 LLD<2.89E-01 LLD<2.89E-01 1274.45
EU-155 LLD<3.56E-01 LLD<3.56E-01 105.31
FE-59  LLD<3.89E-01 LLD<3.89E-01 1099.25
HF-181 LLD<1.81E-01 LLD<1.81E-01 482.20
HG-203 LLD<1.50E-01 LLD<1.50E-01 279.20
I1-131  LLD<1.91E-01 LLD<1.91E-01 364.48
1-132  LLD<2.26E-01 LLD<2.26E-01 667.69
1-133  LLD<1.76E-01 LLD<1.76E-01 529.69
1-134  LLD<1.83E-01 LLD<1.83E-01 847.03
1-135  LLD<3.87E-01 LLD<3.87E-01 1260.41
K-40  LLD<1.82E+00 LLD<1.82E+00 1460.75
KR-85  LLD<3.74E+01 LLD<3.74E+01 513.99
KR-85M LLD<1.02E-01 LLD<1.02E-01 151.17
KR-87  LLD<3.42E-01 LLD<3.42E-01 402.58
KR-89  LLD<7.88E-01 LLD<7.88E-01 220.90

LA—14g7 LLD<6.32E-02 LLD<6.32E-02 1596.20



LA-142
MN-54
MN-56
NA-22
NA-24
NB-94
NB-95
NB-97
NP-238
NP-239
PA-233
PA-234M
PB-210
PB-212
PB-214
P0O-210
P0-214
PO-216
PU-239
PU-241
RA-224
RA-226
RB-88
RB-89
RN-220
RU-103
RURH106
SB-124
5B-125
SC-46
SE-75
SN-113
SR-85
SR-91
SR-92
TA-182
TC-99M
TE-123M
TE-125M
TE-132
TH-228
TL-208
U-235
U-237
W-187
XE-131M
XE-133
XE-133M
XE-135
XE-138
Y-88
Y-91
Y-91IM
IN-65
IR-95
LR-97

TOTAL
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LLD<3.12E-01
LLD<1.66E-01
LLD<1.74E-01
LLD<9.83E-02
LLD<1.44E-01
LLD<1.53E-01
LLD<1.62E-01
LLD«8.22E-01
LLD<7.78E-01
LLD<8.62E-01
LLD<3.87E-01
LLD<3.57E+01
LLD<4.39E+00
LLD<2.70E-01
LLD<4.18E-01
LLD<1.54E+04
LLD<6.40E+03
LLD<1.30E+04
LLD<1.24E+03
LLD<4.57E+04
LLD<2.96E+00
LLD<2.64E+00
LLD<3.44E-01
LLD<3.82E-01
LLD<1.44E+02
LLD<1.71E-01
LLD<3.00E+00
LLD<3.09E-01
LLD<1.38E+00
LLD<2.04E-01
LLD<2.02E-01
LLD<2.33E-01
LLD<1.64E-01
LLD<2.80E-01
LLD<7.87E-02
LLD<5.90E-01
LLD<9.22E-02
LLD<1.03E-01
LLD<2.66E+01
LLD<1.28E-01
LLD<9.26E+00
LLD<1.96E-01
LLD<1.76E-01
LLD<5.18E-01
LLD<5.18E-01
LLD<4.68E+00
LLD<3.20E-01
LLD<1.15E+00
LLD<1.35E-01
LLD<3.99E-01
LLD<6.95E-02
LLD<4.43E+01
LLD<1.61E-01
LLD<4.48E-01
LLD<2.81E-01
LLD<1.49E-01

6.14E+01 +-1.07E+00

LLD<3.12E-01
LLD<1.66E-01
LLD<1.74E-01
LLD<9.83E-02
LLD«1.44E-01
LLD<1.53E-01
LLD<1.62E-01
LLD«8.22E-01
LLD<7.78E-01
LLD<8.62E-01
LLD<3.87E-01
LLD<3.57E+01
LLD<4.39E+00
LLD<2.70E-01
LLD<4.18E-01
LLD<1.54E+04
LLD<6.40E+03
LLD<1.30E+04
LLD<1.24E+03
LLD<4.57E+04
LLD<2.96E+00
LLD<2.64E+00
LLD<3.44E-01
LLD<3.82E-01
LLD<1.44E+02
LLD<1.71E-01
LLD<3.00E+00
LLD<3.09E-01
LLD<1.38E+00
LLD<2.04E-01
LLD<2.02E-01
LLD<2.33E-01
LLD<1.64E-01
LLD<2.80E-01
LLD<7.87E-02
LLD<5.90E-01
LLD«9.22E-02
LLD<«1.03E-01
LLD<2.66E+01
LLD<1.28E-01
LLD<9.26E+00
LLD<1.96E-01
LLD<1.76E-01
LLD<5.18E-01
LLD<5.18E-01
LLD<4.68E+00
LLD<3.20E-01
LLD<1.15E+00
LLD<1.35E-01
LLD<3.99E-01
LLD<«6.95E-02
LLD<4.43E+01
LLD<1.61E-01
LLD<4.48E-01
LLD<2.81E-01
LLD<1.49E-01

641.83
834.83
846.76
1274.55
1368.60
702.63
765.78
657.92
984.45
277.60
311.98
1001.03
465.03
239.00
351.92
804.00
799.70
804.90
129.30
148.57
240.99
186.10
1836.00
1031.88
549.73
497.08
621.80
602.72
176.33
1120.45
264.66
391.67
513.99
555.60
1383.94
1121.30
140.51
159.00
109.27
228.16
84.37
583.14
185.71
208.00
685.74
163.98

233.21
249.79
258.41
1836.06
1204.90
555.60
1115.55
756.73
743.33

6.14E+01 +-1.07E+00

STANDARD DEVIATION =

0.05



EBAR = ***** MEV/DISINTEGRATION

MAXIMUM PERMISSABLE ACTIVITY = 1.46E-0S UC/LI

TOTAL MEASURED ACTIVITY = 6.14E+01 (+-1.07E+00) UC/LI

% TECH. SPEC. = dd¥kddk (_dokkk)

ERROR QUOTATION AT 1.96 SIGMA
LLD CONFIDENCE LEVEL AT 85.0%

PEAKS NOT USED IN ANALYSIS

CENTROID  ENERGY NET AREA ERROR GAMMAS/SEC

CHANNEL KEV COUNTS %

1127.55 563.25 523. 12.7
1139.64  569.29 890. 11.4
1604.90 801.88 405. 14.2
2730.89 1365.15 92. 25.4

2.06E+01
3.54E401
2.14E401
7.57E+00

PEAKS ELIMINATED BY BACKGROUND SUBTRACTION

CENTROID  ENERGY NET AREA ERROR GAMMAS/SEC

CHANNEL KEV COUNTS %
2922.37 1460.99 178. 15.9
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Analytical Batch

Las SecMent SeriaL #:F0465

INSTRUMENT WA77344
Procepure / Rev LA-925-106/A-2
TECHNOLOGIST Sue Lai

Date June 22,1990
TEMPERATURE N/A

Starting TIME 0800

Ewping _Time 1140

Customer 1D:89-072

Uranium Analysis

Fusion Dissolution

CHEMIST S. A. Catlow

DescriPTION Las_ID DescripTion Las_ID
1 Initial LMCS Check Std. F0469 12
2 Reagent Blank F0484 13
3 | sample 89-070 F0470 14
4 Duplicate Sample 89-070 F0471 15
5 Spike of Sample 89-070 F0472 16
6 Final LMCS Check Std. F0473 17
7 18
8 19
9 20
10 21
11 22

Primary Book # Secono Book # Triro Bk# Finar Vor.

Stanparo_Type & Aviouor Vou. & Aviauor Vor. &% Acar.VoL.| oF Stp.
LMCS Check Standard 58B38/1 ul 5.7 mL
Spike 58B838/1 uL FO470/1 ul 5.7 mlL

S$ST-102 Rev. F 9/7/90

Interim




71

WATER DIGESTION TEST ANALYSIS



ZL

Single Shell Tank Project

Tank 241-U-110
Core 12
Segment 4
Customer ID: 89-072
Check

Standard
Laboratory ID: N/A
Water Digestion N/A
Laboratory 1D: F0426
Ion Chromatograph
Fluoride 90.80%
Chloride 99.70%
Nitrate 101.90%
Phosphate 100.80%
Sulfate 100.80%
Laboratory ID: Fo474
Total Organic Carbon 97.50%

Water Digestion

Laboratory Results of Solids
Units are Sample Wet Weight

Laboratory Segment Serial No.:  F0465

Blank Sample Sample Spike of Check
Duplicate Sample Standard
F0486 F0475 F0476 F0477 N/A
Complete 9.80 g/L 1.00E+01 g/L 1.02E+01 g/L N/A
F0438 F0475 FO476 F0429 F0574
<1.00E-01 ppm 1.91E+03 ug/g 1.42E+03 ug/g 85.60% 91.80%
2.02E-01 ppm <1.03E+03 ug/g 1.65E+03 ug/qg 102.40% 97.50%
<1.00 ppm 6.10E+04 ug/g 4.70E+04 ug/g 108.40% 102.70%
<1.00 ppm <1.03E+04 ug/g <1.01E+04 ug/g 105.60% 101.50%
<1.00  ppm 4.16E+03 ug/g 3.56E+03 ug/g 110.30% 100.50%
F0486 F0475 F0476 F0477 F0478

2.60 ug 8.98E+02 ug/g 7.15E+02 ug/g 96.28% 96.70%




€L

Single Shel Tank

Tank 241-U-110
Core 12
Segment 4
Customer ID: 89-072

Laboratory ID:
Water Digestion

Laboratory ID:

Ion Chromatograph
Fluoride 2nd Run
Chloride 1st Run

Nitrate I1st Run
Phosphate Ist Run
Sulfate 1st Run

Laboratory ID:
Total Organic Carbon

Check

Standard
N/A

N/A

Fo426

90.80%

99.70%
101.90%
100.80%

100.80%

FO474
97.50%

Blank

Fo486
Complete

F0438

<1.00t-01

2.02E-01
<1.00
<1.00

<1.00

F0486
2.60

ppm
ppm
ppm
ppm
ppm

Water Digestion

Laboratory Segment Serial No.:

Sample

F0475
9.80 g/L

F0475

1.87E+01 ppm

<1.01E401 ppm
5.98E+02 ppm
<1.01E+02 ppm

4.08E+01 ppm

F0475
8.80E-03 g/L

F0465

Sample

Duplicate
FO476

1.00E+01 g/L

FO476

1.42E+401 ppm

1.65E+01 ppm
4.70E+02 ppm
<1.01E+02 ppm

3.56E+01 ppm

F0476
7.15E-03 g/L

Sample Results on Laboratory Digestion

Spike of

Sample
Fo477

1.02E+01

F0429

85.60%

102.40%
108.40%
105.60%

110.30%

Fo477
96.28%

Check
Standard
N/A

g/L  N/A

F0574

91.80%

97.50%
102.70%
101.50%

100.50%

F0478
96.70%



Analytical Batch

Las Secment SeriaL #:F0465 Customer 1D:89-072
INSTRUMENT N/A Water Digestion
Procepure / Rev LA-504-101/A-2 Note: Sample is not spiked
pr1or to digestion. This
TecHNoLOGIST S. Cervantes Bmce ure provides a sample to
Dare March 07, 1990 agpls*g;)r?gteag?gm‘g;%? the
TEMPERATURE 25 C
StarTinG TIME 1300 03-06-90
Enoing Time 1045 03-07-90
CHeMIST H. S. Rich
DescripTion Las _ID DescripTion Lag ID
1 Reagent Blank F0486 12
2 Sample 89-072 F0475 13
3 Duplicate Sample 89-072 F0476 14
4 Spike of Sample 89-072 FO477 15
5 16
6 17
7 18
8 19
9 20
10 21
11 22
Primary Book # Secono Book # THiro Br# FinaL Vol.
StanparoTYPE & Aitouotr VoL. & Avrauor VoL, & Acar.VoL.| oF Sw.
N/A
Spike (See Note)

SST-102 Rev. F 9/7/90 Interim



Analytical Batch
Las SecMent Seriar #:F0465 Customer ID:89-072
INSTRUMENT DIONEX 4000 Ion Chromatograph Analysis
Procepure /Rev LA-533-105/A-3 Water Digestion
TECHNOLOGIST N. E. Wright
Darte April 06, 1990
TEMPERATURE 22 C
Starting TiME 1100 04-05-90
Enping Time 1515 04-05-90
CHemIsT H. S. Rich
DescripTioN Lag ID Description Las ID
1 Initial LMCS Check Std. F0426 12 Sample 89-076 FO571
2 Reagent Blank F0438 13 Duplicate Sample 89-076 F0572
3 Sample 89-070 F0427 14 Sample Core-007 FO983
4 Duplicate Sample 89-070 Foa28 15 Duplicate Sample Core-007 FO984
5 Spike of Sample 89-070 F0429 16 Duplicate Sample Core-006 FO064
6 Sample 89-071 F0451 17 Final LMCS Check Std FO574
7 Duplicate Sample 89-071 F0452 18
8 Sample 89-072 F0475 19
9 Duplicate Sample 89-072 F0476 20
10 Sample 89-075 FO547 21
11 Duplicate Sample 89-075 F0548 22
Primary Book # Secono Book # Tuiro Bk# Finae Vor.
StanparpTyee & Avriovor Vou. & Aviocuor Vou. & Arar.Vor.| oF Sto.
LMCS Check Std. 6C11HO/100 ul 10.1 mL
Spike 35C9-77/300 ul F0427/50 ulL 5.3 mL

S$5T-102 Rev. F 9/7/90 Interim



Single Shell Tank
Calibration Record

ANALYTE: Ion Chromatograph

PrOCEDURE : LA-533-105 Revision: A-3
Instrument:  DIONEX 4000 ProperTy Numser: WB24721
Tecunorogist:  Nora Wright Pavrot Numger:  6B107
Date: April 03, 1990

Cacigration Stanparo ID: 35C9-77 issued April 02, 1990

ANALYTE CONCENTRATION: F 60.0 C1 76.0 NO3 611.0 PO,. 606.0 SO, 589.0

Type ofF CALIBRATION: Linear

CoMMENTS :

5ST-103 Rev. (Draft) 9/4/90  Intenm
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DIONEX METHOD PARAMETERS - SST.MET

Detector Parameters
Number of Detectors...... s e e et e s e e s e et e et eescasseneenee
Detector 1 Type. ...t iiiiierieeienennseeennnnonennnn,

Run Time (minutes)........oeevuneen. Ce e e st ee st esresenannacea
Detector 1 real time plot SCAle. .ttt eenncennnnan eseesssas 20.00
Print Report....... Ceectosencenneea cesecsans ceesansas esese. Yes
Print Replot...cuuieeeeeeneenanen.. ceceaa cecaas ceescens Cesens Yes
AutoScale Replot to nghest Peak......... teeeaccecscsseass. Yes
Print Retention Times on Chromatogram..... .......... vessees Yes
List Peaks Not Found in thisS IUn.....eeeenonnonnnsonnnnn... No
Report Unknowns found in run.......... c e s e cr et scanssae e Yes
Record Raw Data..eeeeeeineeeenenenennns Gt et tececscanatsesen Yes
Raw Data File Name: A:\90040300.D0S
Record Result Data..... teeccesesaans ceertrteensascens seseses NoO
Integration Parameters
Sampling Rate (SeCondsS) v ovinieerennennnnnns ceeesecsannse eees 0.20
Peak Threshold (mV or uS/data pt interval).......... et eneen 0.400
Starting Peak Width (seconds) .o viiiiiieiiiineennnnennnnnna. 10.0
Peak Area Reject......... s e s enannn e ettt ettt 1000

Integration Timed Events

Time Description

Calibration Parameters

External or Internal Callbratlon........................... External

Calibrate by Area or Height.......oveueueuun.. cee ettt e e Height
Replace Or Average Calibrations........... ceencna teceeaans . Replace
Number Of Levels for Calibration.............eeeeennnon. .. .. 6
Calibration fit type. et iii it i iiae e et eeseescenncanas ce s s een Quadratic
Response Factor for unknown PeakS. .ttt iietnnnennnan. 0.0
Default Injection Volume...... s ee et cetesctttarerencerseeansas 1.0
Default Dilution Factor......ceeeeenennnennnueennnnnnnnnn.. 1.0

Area Reject for Reference PeaKS.......eeeeeeneneennennunn... 1000
Percent Retention Time Window for Reference Peaks s e e e 5.0



Component # 1 FLUORIDE Retention Time 1.02

Reference Peak C:\WINDOWS\AI400\METHOD\SST.MET Window Size
Least Squares Slope 4.11817E-004

Least Squares Intercept -6.11181E-002

Ka = -=3.36922E-010
Level Amount Area Height
1 1.19800E-001 1733 320
2 2.98500E-001 4705 821
3 5.94100E-001 9348 1644
4 1.17650E+000 21998 3547
5 2.30800E+000 37180 5315
6 4.44440E+000 74116 11092
Component # 2 CHLORIDE Retention Time l.62
Reference Peak C:\WINDOWS\AI400\METHOD\SST.MET Window Size

7.20825E-004
-7.89437E-002

Least Squares Slope
Least Squares Intercept

Ka = -1.05413E-008

Level Amount Area Height

1 1.51700E-001 1456 241

2 3.78110E-001 4024 594

3 7.52480E-001 8080 1191

4 1.49020E+000 17215 2702

5 2.92300E+000 28370 4066

6 5.62950E+000 59291 9183
Component # 3 NITRITE Retention Time 1.95 :
Reference Peak C:\WINDOWS\AI400\METHOD\SST.MET Window Size
Least Squares Slope = 6.03697E-004
Least Squares Intercept = 4.43064E-001
Ka = 3.82504E-009

Level Amount Area Height

1 1.06990E+000 9937 1360

2 2.66670E+000 25698 3515

3 5.30700E+000 53506 7323

4 " 1.05099E+001 114215 15244

5 2.06146E+001 218918 28443

6 3.97026E+001 440177 49476
Component # 4 BROMIDE Retention Time 3.00
Reference Peak FLUORIDE Window Size 5.00%
Least Squares Slope = 1.66948E-003
Least Squares Intercept = 2.80223E-001
Ka = ~-5.76698E-010

Level Amount Area Height

1 1.00100E+000 0
2 2.49500E+000 0
3 4.96500E+000 0
4 9.86850E+000 0 5689
5 1.92877E+001 0
6 3.71471E+001 0



Component # 5 NITRATE Retention Time 3.70

Reference Peak C:\WINDOWS\AI400\METHOD\SST.MET Window Size
Least Squares Slope = 2.26506E-003
Least Squares Intercept = -5.58779E-001
Ka = 2.11324E~-008
Level Amount Area Height
1 1.21960E+000 7363 607
2 3.03970E+000 19564 1518
3 6.04950E+000 39111 2906
4 1.19805E+001 83794 5858
5 2.34991E+001 132213 9250
6 4.52580E+001 274103 17468
Component # 6 PHOSPHATE Retention Time 6.03
Reference Peak C:\WINDOWS\AI400\METHOD\SST.MET Window Size

Least Squares Slope
Least Squares Intercept

6.51026E~003
-2.98628E-001

Ka = -1.07878E~007

Level Amount Area Height

1 1.20960E+000 3420 198

2 3.01490E+000 9585 519

3 6.00000E+000 19755 1057

4 1.18824E+001 32539 1886

5 2.33068E+001 69406 3876

6 4.48876E+001 142872 8003
Component # 7 SULFATE Retention Time 7.48
Reference Peak C:\WINDOWS\AI400\METHOD\SST.MET Window Size
Least Squares Slope = 3.09635E~003
Least Squares Intercept = =7.42866E-001
Ka = -2.82182E~008

Level Amount Area Height

1 1.17560E+000 10745 515

2 2.93030E+000 26326 1236

3 5.83170E+000 50588 2357

4 "1.15491E+001 79004 4005

5 2.26530E+001 163581 8158

6 4.36284E+001 343157 16953
Component # 8 Oxalate Retention Time 9.77
Reference Peak FLUORIDE Window Size 10.00%
Least Squares Slope = 0.00000E+000
Least Squares Intercept = 0.00000E+000
Ka = 0.00000E+000

Level Amount Area Height

1 0.00000E+000 o 0

2 0.00000E+000 0 0]

3 0.00000E+000 0 0

4 0.00000E+000 0 0

5 0.00000E+000 0 0

6 0.00000E+000 98993 5848



12200

Response

Component: FLUORIDE

Fit Type: Quadratic
Conc = ( -3.369224e-010
( 4.118173e-004 * Resp )+

Concentration(ug/ml)

4.88884

10100

Response

54420

Response

24460

Response

80

Component: CHLORIDE

Fit Type: Quadratic
Conc = ( -1.054134e-008
( 7.208249e-004 * Resp )+

Concentration(ug/m1)

6.19245

Component: NITRITE

Fit Type: Quadratic
Conc = ( 3.824921e-009 *
( 6.037006e-004 * Resp )+

Concentration(ug/ml)

43.6729

Component: BROMIDE

Fit Type: Quadratic
Conc = ( -5.766983e-010
( 1.669477e-003 * Resp )+

Concentration(ug/ml)

40.8618



19210

Response

8803

Response

18650

Response

81

Concentration(ug/ml)

Concentration(ug/m1)

Concentration(ug/m1)

Component: NITRATE

Fit Type: Quadratic
Conc = ( 2.113242¢-008 *
( 2.265060e-003 * Resp )+

49.7838

Component: PHOSPHATE

Fit Type: Quadratic
Conc = ( -1.078779e-007
( 6.510264e-003 * Resp )+

49.3764

Component: SULFATE

Fit Type: Quadratic
Conc = ( -2.821818e-008
( 3.096352e-003 * Resp )+

47.9912



DATA REPROCESSED ON Mon Jul 02 13:05:05 1990

Sample Name: AUTOCALIR

Data File : A:\90040300.D03

Method : C:\WINDOWS\AI400\METHOD\SST.MET
CIM Address: 1 System : 1 Cycle#: 3

Date:

Tue Apr 03 10:17:01 1990

Detector: CDM

kkkkkkkkkhkkkkkkkkkkkxx EXTERNAL STANDARD REPORT

hhkhkhkhkhkhkhkhkhkhkkhkhkkhkhhkkkkkkkkk

Stop time = 11.50 Minutes Number of Data Points = 3451
Area reject = 1000 One Data Point per 0.2 seconds
Amount Injected = 1 Dilution factor = 1
PEAK RET PEAK CONC. in REF % DELTA
NUM TIME NAME ug/ml AREA HEIGHT BL PEAK RET TIME
1l 1.02 FLUORIDE 1.198e-001 1.733e+003 320 1 0 0.00%
2 1.63 CHLORIDE 1.517e-001 1.456e+003 241 1 0 0.00%
3 3.75 NITRATE 1.220e+000 7.363e+003 607 1 0 0.00%
4 6.07 PHOSPHATE 1.210e+000 3.420e+003 198 1 0 0.00%
5 7.52 SULFATE 1.176e+000 1.075e+004 515 1 0 0.00%
0.65 375

7.52

us

-0.10 ’ y ’ y }
0 2 4 6 8 10
Minutes )




DATA REPROCESSED ON Mon Jul 02 14:37:19 1990

Sample Name: AUTOCAL2R Date: Tue Apr 03 10:29:21 1990
Data File : A:\90040300.D04

Method : C:\WINDOWS\AI400\METHOD\SST.MET

CIM Address: 1 System : 1 Cycle#: 4 Detector: CDM

khkkkkkkkhkkkkkkkkkkkkkkkx EXTERNAL STANDARD REPORT Ahkkhkhkhkhkkhkkhhkhkhhkhhkdhhhhkhkdkkkk

Stop time = 11.50 Minutes Number of Data Points = 3451
Area reject = 1000 One Data Point per 0.2 seconds
Amount Injected = 1 Dilution factor = 1

PEAK RET PEAK CONC. in REF % DELTA
NUM TIME NAME ug/ml AREA HEIGHT BL PEAK RET TIME
1 1.02 FLUORIDE 2.984e-001 4.705e+003 821 1 0 0.00%

2 1.62 CHLORIDE 3.783e-001 4.024e+003 594 1 0 -1.02%

3 3.73 NITRATE 3.039e+000 1.956e+004 1518 1 0 -0.44%

4 6.02 PHOSPHATE 5.755e+000 9.585e+003 519 1 0 -0.82%

5 7.47 SULFATE 6.145e+000 2.633e+004 1236 1 0 -0.67%
1.69

3.73
7.47
1.02
us
1.62
6.02
]
0.19 i
0 2 4 6 8 B [

Minutes

83




DATA REPROCESSED ON Mon Jul 02 14:37:59 1990

Sample Name: AUTOCAL3R Date: Tue Apr 03 10:41:41 1990
Data File : A:\90040300.DO05
Method ¢ C:\WINDOWS\AI400\METHOD\SST.MET

CIM Address

khkkdkhkkhkkkhkkhkhkkhkkkkhkkhkkkk

1 System : 1 Cyclei: 5 Detector: CDM

EXTERNAL STANDARD REPORT hkkkkkkkkhhkhkhkhkkkkkkkkkhkkkkk

Stop time = 11.50 Minutes Number of Data Points = 3451
Area reject = 1000 One Data Point per 0.2 seconds
Amount Injected = 1 Dilution factor = 1
PEAK RET PEAK CONC. in REF % DELTA
NUM TIME NAME ug/ml AREA HEIGHT BL PEAK RET TIME
1 1.02 FLUORIDE 5.941e-001 9.348e+003 1644 1 0 0.00%

2 1.62 CHLORIDE 7.523e-001 8.080e+003 1191 1 0 =-1.02%

3 3.70 NITRATE 6.051e+000 3.911e+004 2906 1 0 -1.33%

4 6.03 PHOSPHATE 8.564e+000 1.976e+004 1057 1 0O -0.55%

5 7.48 SULFATE 8.817e+000 5.059e+004 2357 1 0 -0.44%
3.19

3.70
7.48
1.02
us
1.62
6.03
3 : 4 : l
-0.33 ' t t t 1
0 2 4 6 8 10

Minutes

84



DATA REPROCESSED ON Mon Jul 02 14:38:33 1990

Sample Name: AUTOCAL4R

Data File : A:\90040300.DO06

Method : C:\WINDOWS\AI400\METHOD\SST.MET
CIM Address: 1 System : 1 Cyclei: 6

kkkhhkkhkhhkhkhkhkhhkhkhkhkhkdhkhk

Date: Tue Apr 03 10:54:02 1990

Detector: CDM

EXTERNAL STANDARD REPORT hkkkhkkhkhkkhkhkhkhkdkhkhkhhhhhkkbdkhk

Stop time = 11.50 Minutes

Number of Data Points = 3450
Area reject = 1000 One Data Point per 0.2 seconds
Amount Injected = 1 Dilution factor = 1
PEAK RET PEAK CONC. in REF % DELTA
NUM TIME NAME ug/ml AREA HEIGHT BL PEAK RET TIME
1 1.02 FLUORIDE 1.177e+000 2.200e+004 3547 1 0 0.00%
2 1.63 CHLORIDE 1.490e+000 1.722e+004 2702 1 0o 0.00%
3 3.67 NITRATE 1.198e+001 8.379e+004 5858 1 0 =~2.22%
4 6.03 PHOSPHATE 1.460e+001 4.206e+004 2212 1 0 -0.55%
5 7.50 SULFATE 1.496e+001 1.068e+005 4931 1 0 -0.22%
6.47
ﬁ3$7
7.50
1.02
us 1.63
6.03
n 3 + $ i
-0.61 ' y t ' 1
0 2 4 6 8 S0

Minutes

85



DATA REPROCESSED ON Mon Jul 02 14:39:07 1990

Sample Name: AUTOCALSR

Data File : A:\90040300.D07

Method : C:\WINDOWS\AI400\METHOD\SST.MET
CIM Address: 1 System : 1 Cyclei: 7

Date: Tue Apr 03 11:06:22 1990

Detector: CDM

khkdkkhkhkhkhkkhkhkhhkhkhkhhkhkixkkxk

EXTERNAL STANDARD REPORT *kkkkkkkhhkhkhkhhkhhhkrkkhhkhkkhkkk

Stop time = 11.50 Minutes Number of Data Points = 3450
Area reject = 1000 One Data Point per 0.2 seconds
Amount Injected = 1 Dilution factor = 1

PEAK RET PEAK CONC. in REF % DELTA
NUM TIME NAME ug/ml AREA HEIGHT BL PEAK RET TIME

1 1.02 FLUORIDE 3.050e+000 4.520e+004 7323 1 0 0.00%

2 1.63 CHLORIDE 3.751e+000 3.558e+004 5631 1 0 0.00%

3 3.60 NITRATE 2.869e+001 1.757e+005 11209 1 0 -4.00%

4 6.02 PHOSPHATE 2.675e+001 8.811le+004 4535 1 0 -0.82%

5 7.50 SULFATE 2.728e+001 2.192e+005 10100 1 0 -0.22%
12.42

3.60
7.50
1.02
us 1.63
6.02
A 1
1
-1.20 T
0 2 4 6 8 .10

Minutes

86



DATA REPROCESSED ON Mon Jul 02 14:39:42 1990

Sample Name:
Data File A:\90040300.D08

Method : C:\WINDOWS\AI400\METHOD\SST.MET

CIM Address: 1 System : 1 Cycle#: 8

AUTOCAL6R Date: Tue Apr 03 11:18:42 1990

Detector: CDM

%ok ok gk ok ok ok Kk Kok ok kkok ok ok ok ok kokk

EXTERNAL STANDARD REPORT khkkkkhkhkdkhkhkhhkhkhhhhhkhdhkhkkkhk

Stop time = 11.50 Minutes Number of Data Points = 3451
Area reject = 1000 One Data Point per 0.2 seconds
Amount Injected = 1 Dilution factor = 1
PEAK RET PEAK CONC. 1in REF % DELTA
NUM TIME NAME ug/ml AREA HEIGHT BL PEAK RET TIME
1 1.02 FLUORIDE 5.778e+000 9.886e+004 14697 2 0 0.00%

2 1.63 CHLORIDE 7.060e+000 7.699e+004 11887 2 0 0.00%

3 3.52 NITRATE 5.544e+00) 3.641le+005 21314 1 0 -6.22%

4 5.92 PHOSPHATE 5.042e+001 1.851e+005 9060 1 0 -2.47%

5 7.40 SULFATE 5.218e+001 4.591e+005 20537 1 0 -1.55%
23.50

3.52
7.40
1.02
1.63
us
5.92
]
2.17 I
0 2 4 6 8 .10

Minutes

87



DIONEX SCHEDULE - A:\90040500.SCH

Inject Sample Name Method Name Data File Volume Dilution Int Std

1 SETUP c:\windows\ai c:\windows\ai 1 1 0
2 BLANK c:\windows\ai c:\windows\ai 1 1 0
3 IMCS/6C11~HO c:\windows\ai c:\windows\ai 1 101 0
4 438B c:\windows\ai c:\windows\ai 1 1 0
5 427 c:\windows\ai c:\windows\ai 1 101 0
6 428D c:\windows\ai c:\windows\ai 1 101 0
7 4298 . c:\windows\ai c:\windows\ai 1 101 0
8 451 c:\windows\ai c:\windows\ai 1 101 0
9 452D c:\windows\ai c:\windows\ai 1 101 0
10 475 c:\windows\ai c:\windows\ai 1 101 0
11 476D c:\windows\ai c:\windows\ai 1 101 0
12 547 c:\windows\ai c:\windows\ai 1 101 0
13 548D c:\windows\ai c:\windows\ai 1 101 0
14 571 c:\windows\ai c:\windows\ai 1 101 0
15 572D c:\windows\ai c:\windows\ai 1 101 0
16 983 c:\windows\ai c:\windows\ai 1 51 0
17 984D c:\windows\ai c:\windows\ai 1 51 0
18 64D c:\windows\ai c:\windows\ai 1 101 0
19 LMCS/6C11-HO c:\windows\ai c:\windows\ai 1 101 0




! Sample Name: SETUP Date: Thu Apr Q5 11:44:48 1990:
! Data File : c:\windows\aid40o0\data\900-3967.d01 :
{ Method : c:\windows\ai40O\method\sst.met :
v CIM Address: 1 System : 1 Cycleidt: 1 Detector: CDM :

KRRKKIORK KRR RRRRRK KR KK RkKkKX  EXTERNAL STANDARD REFOR KKK KOK K HOK K KOK 30OK0K KKK KK OK K K KKK X

Start Time = 0.00 minutes Stop time = 11.50 Minutes
Number of Data Foints = 34350 One Data Foint per 0.2 seconds
Areareject = 1000
Amount Injected = 1 Dilution factor = 1
FEAE RET FEAK CONC. in REF 7 DELTA
NUM  TIME NAME wg/ml AREA HEIGHT BL PEAE RET TIME
0.01
|

uS " ' W‘h
-0.00 0 2 4 b (] 10

| ' Mi+utes I

89



P Sample Name: RULANE Date: Thu Apr 05 11:57:04 1990]
! Data File : c:\windows\aidoo\data\?00~-5963.d02 .
v Method : c:\windows\aid400\method\sst.met ‘
i CIM Address: 1 System @ 1 Cycleit: =2 Detector: CDM '
I I N T T I N L S T T I T T T N D T T D I I T L I T I T R T I N T S T I I S R R N S N N T I I S I I I I oI D N I I s R I mass s e e

KRKAKKKKRKKKIOKKR KRR KR RkX KX  EXTERNAL STANDARD REFORT k& K¥OK RO KK KRR KRR KKK KXK KX

Start Time = 0.00 minutes Stop time = 11.50 Minutes
Number af Data Foints = 3430 One Data Foint per Q.2 seconds
Areareject = 1000

Amount Injected = 1 Dilution factor = 1

FEAE RET FEAK CONC. in REF 7 DELTA
NUM  TIME NAME ug/ml AREA HEIGHT EBL FEAK RET TIME

1 1.28 0.000e+000 1.021e+003 106 1

013
138

uS

-0.02 j ¥ * t T
0 2 4 [ 8 10
Minutes '

90



Sample Name: LMCS/6C11-HO Date: Thu Apr 03 12:09:18 1990!
c:\windows\aidoO\data\?Q0-5967.d03

i Data File : '
v Method : c:\windows\ai40O\method\sst.met '
i CIM Address: 1 System : 1 Cyclei: = Detector: CDM '
KXRKICKRRKIORKKNRRXKKkK k(X EXTERNAL STANDARD REFORT %0k 30K 30K 0K K0k K KK KK KOK 50K 30k K KKK ¥ X
Start Time = 0.00 minutes Stop time = 11.50 Minutes
Number of Data Foints = 2450 One Data Foint per 0.2 seconds
Areareject = 1000
Amount Injected = 1 Dilution factor = 101
FEAE RET FEAL; CONC. in REF 7 DELTA
NUM  TIME NAME ug/ml AREA HEIGHT EL FPEAE RET TIME
1 1.00 FLUORIDE 5.097e+001 9.342e+0073 1452 1 0O —1.64%

2 1.58 CHLORIDE 7.181le+001 7.920e+007 1209 1 QO =3.06%
= 2.92 NITRATE 6. 106e+002 T .93%e+004 2949 4 0 0.00%

4 5.88 FHOSFHATE 6.038e+002  2.002e+004 1084 1L O -0.56%

il 7.02 SULFATE 6H.268e+002 S.312e+004 226 1 o -5.18%
3.30

3.52
7.02
1.00
us 1.58

5.88

-0.42 . v N r T
91 2 4 6 8 10



i\ Sample Name: 47328BH Date
! Data File : c:\windows\aid0o\data\Fo0-39462.d04
i Method : c:\windows\aidOO\method\sst.met

: FIM Address: 1 qystvm : l Cycledf:

EXTERNAL STANDARD REFORT K***************xk**k*****

-<-|l
x® |
* |l
x I
%
»* I

***************K*

Start Time = Q.00 minutes Stop time = 11.90 Minutes

Number of Data Foints = 32450 One Data Foint per 0.2 seconds

Areareject = 1000

Amount Injected = 1 Dilution factor = 1

FEAE RET FEAE CONC. in REF % DELTA

NUM  TIME NAME ug/ml AREA HEIGHT EBL FEAE RET TIME
1 1.60 CHLLORIDE 2.017e-001 1.746e+004 266 1 0 =2.04%
0.25

1 -80 /\L‘-—’\

uS

-0.94 " ' ' ; i
0 2 4 6 8 10
Minutes :

92



DATA REPROCESSED ON Thu Aug 23 13:22:47 1990

Sample Name: 475 Date: Thu Apr 05 14:35:06 1990
Data File : A:\90040500.D10

Method : c:\windows\ai400\method\sst.met

ACI Address: 1 System : 1 Inject#: 10 Detector: CDM

khkkkkkkkhkhkhkkhkhkhkhkhkkkkk*k* EXTERNAL STANDARD REPORT *hkkkkkhkhkhhhkhkkhkkhkhkhkkhkkkk

Stop time = 11.50 Minutes Number of Data Points = 3450
Area reject = 1000 One Data Point per 0.2 seconds
Amount Injected = 1 Dilution factor = 101
PEAK RET PEAK CONC. in REF % DELTA
NUM TIME NAME ug/ml AREA HEIGHT BL PEAK RET TIME
1 1.02 FLUORIDE 1.986e+001 3.223e+003 493 1 0 0.00%
2 1.38 0.000e+000 1.031e+003 149 1
3 1.93 NITRITE 1.467e+002 9.369e+003 1239 1 0 0.00%
4 3.52 NITRATE 5.977e+002 3.801e+004 2887 1 0 0.00%
5 7.17 SULFATE 4.085e+001 2.343e+003 132 1 0 0.00%
File: A:\90040500.D10 Sample: 475
L NS D bemeeeaeee
3.550 Aot et eeeo oeeeeeae s
3.050 dee e A
2.550 e b eeeen
uS 2.050 i ------------------------------------ ? ----------
1.550 I CLEEELEITEEP R
1.050 t L LT T T T boeoonnas
0.550 Gromemmans SULFATE- == mcceemaeana boemeneeae
0.050 omme-s PREITTILY . VORI T SRRTETTI S RTPrr
—0 450 | I I 1 1 1 1 | 1 i i 1 4 1 I 1 4 4 ¥ i | I 1
0.00 5.00 10.00

93



DATA REPROCESSED ON Thu Aug 23 13:24:13 1990

Sample Name: 476D

Data File
Method :
ACI Address: 1

A:\90040500.D11
c:\windows\ai400\method\sst.met
Inject#: 11

System : 1

Date:

Thu Apr 05 14:47:21 1990

Detector: CDM

% d ok kK %k Kk ok K Kk ok Kk ok Kk ok ok Kok

Stop time = 11.50 Minutes

Area reject = 1000
Amount Injected = 1

EXTERNAL STANDARD REPORT

Number of Data Points =

One Data Point per 0.2 seconds
Dilution factor = 101

khkhkhkhhkhkkhkdkhhkhhkhkhhkhkhkhhkhkkkkkk

3450

PEAK RET PEAK CONC. in REF % DELTA
NUM TIME NAME ug/ml AREA HEIGHT BL PEAK RET TIME
1 1.02 FLUORIDE 1.572e+001 2.360e+003 366 1 0 0.00%
2 1.60 CHLORIDE 1.652e+001 1.143e+003 197 1 0 0.00%
3 1.93 NITRITE 1.243e+002 7.294e+003 1000 1 0 0.00%
4 3.53 NITRATE 4.702e+002 2.966e+004 2279 1 0 0.00%
5 7.12 SULFATE 3.565e+001 1.927e+003 111 1 0 0.00%
File: A:\90040500.D11 Sample: 476D
1L demm e e, Lamooomnnns
0111 J S e e e e e
11 A et SR
NITRATE f :
731 R S bommmnns
ug 2-050 frmmmmmee e dresemerese s foaceneeees
1550 f-omrmmmeey NTTRITE ™™™ L S
1.050 f----ommannnmn S e Feememaeaae
FLUORIDE : :
HLORI : :
0.550 p-vc-uud--- 1--‘ ---------- R R TR R SHFATE------cccmmamnan. Lommemeaeas
0.050 ;;:M S CCLTTTTE. -E----;;ﬁ;;;__-;:&:; ------------- :‘ ---------
-0.450 T 1 T T T T T 1 T i T | T T 1 T i 1 1
0.00 5.00 10.00

94



DATA REPROCESSED ON Thu Aug 23 13:17:53 1990

Sample Name: 429S Date: Thu Apr 05 13:58:17 1990
Data File : A:\90040500.D07

Method : c:\windows\ai400\method\sst.met

ACI Address: 1 System : 1 Inject#: 7 Detector: CDM

hhkhkARRKRKARKARKRKAKRKNANN EXTERNAL STANDARD REPORT HAhkAkkAAkhkhkhkkhkhkkkhhhhhkhk

Stop time = 11.50 Minutes Number of Data Points = 3450
Area reject = 1000 One Data Point per 0.2 seconds
Amount Injected = 1 Dilution factor = 101
PEAK RET PEAK CONC. in REF % DELTA
NUM TIME NAME ug/ml AREA HEIGHT BL PEAK RET TIME
1 1.00 FLUORIDE 3.052e+002 7.634e+004 9685 2 0 0.00%
2 1.58 CHLORIDE 4.348e+002 5,743e+004 8656 3 0 0.00%
3 1.93 NITRITE 1.089e+002 6.323e+003 836 4 0 0.00%
4 3.35 NITRATE 3.839e+003 2.908e+005 17987 1 0 0.00%
5 5.77 PHOSPHATE 3.452e+003 1.356e+005 6762 2 0 0.00%
6 6.93 SULFATE 3.527e+003 3.404e+005 16085 2 0 -6.31%

File: A:\90040500.D07 Sample: 42935

19.928 f-veemmmamcmmmemme e NITRATE - === - =~ R s REERET R
17 428 becemmmacccacccacaccaaae onman s emmrmmemas §9P5A1E .................. Commoamanne
14,928 }ommmmmmemmoma e ! feeememnmeaa % ---------------------- femmamnonen
R ) !
12,428 |-nnvmenmmmmmmemmnanenns | PN NN 5| SRR SR,
FLUORIDE ' 8 5
CHLORIDE : i :
uS 9,928 |------ S S EECEE T LT SR RTEETRT EED %e --------------------- P
i PHOSPHATE {1} ' :
7.428 prmmmenfem e de e meeeean {3 SETETTRERPCTRTD SR ?% -------------------- Fem e
: - ;
4,928 [----eefommdbmcmeennenns ;; il ------ e SR LR P E PP RETE RCEEEEEEE
i i il 5
2.428 p--n--- [h-MUTRITE ,3§---- T S R
Wb G ) :
i i i R, E
-0.072 ; T T 1 i I
0.00 - 5.00 10.00

95 St



DATA REPROCESSED ON Thu

Aug 23 13:37:04 1990

Sample Name: LMCS/6C11-HO F 057¢

Date: Thu Apr 05 16:25:34 1990

Data File : A:\90040500.D19
Method : c:\windows\ai400\method\sst.met
ACI Address: 1 System : 1 Inject#:

19 Detector: CDM

Ahkkkhkhkhhhkhhkhkhhhkhkkhhhhk

EXTERNAL STANDARD REPORT

Ahkhkhkhkhhhhhhhhkkhkhkhkhkkhhkhhkkhki

Stop time = 11.50 Minutes Number of Data Points = 3450
Area reject = 1000 One Data Point per 0.2 seconds
Amount Injected = 1 Dilution factor = 101
PEAK RET PEAK CONC. in - REF % DELTA
NUM TIME NAME ug/ml AREA HEIGHT BL PEAK RET TIME
1 1.00 FLUORIDE 5.094e+001 9.493e+003 1451 1 0 0.00%
2 1.58 CHLORIDE 7.021e+001 - 7.816e+003 1180 1 0 0.00%
3 3.53 NITRATE 6.154e+002 3.890e+004 2971 1 0 0.00%
4 5.85 PHOSPHATE 6.079e+002 2.009e+004 1091 1 0 0.00%
5 6.95 SULFATE 6.252e+002 5.262e+004 2619 1 0 -6.08%

File: A:\90040500.D19 Sample: LMCS/6C11-HO

1111 J femmrmmemmreseomeeoccmeocicciaanas bommmmannas

U111 J) N ememn—nan
NITRATE : '

3.050 becnmmmcacacmacomemoaanean o KIS SULTME .................. Feeamemaan

2.550 fememememmnmeanmnanans oo eemnes K. ﬁ --------------------- hammmmnenne
a' : : :

us 2+090 [--yLyoRIoET T A AT s om e peosmene
HLORIDE i 2 i :

1.550 f-==--- R It e ee e cme v - PHOSPHATE - - il - - === = oo o e eeooenes Faaseeanas
4 b :

1.050 }------ PO EO ) 1 b omeemeeas
; ‘ i' ;‘35, '
! 3; §4 :

0.550 femmeme proefhonocmneaces | S A 15 RN Lommeeeeeee
i : SR -
:’: é L g :

0.050 boomoo i Nl o ieeaea . HERRE: RN AR R P ceoccooe

-0.450 T T T T T T T T T i T ] 1 T T T T T T i ] T
0.00 5.00 10.00



Analytical Batch

Las SecMent SeriaL #:F0465

Customer 1D:89-072

INSTRUMENT WB24721 Ion Chromatograph Analysis
Proceoure /Rev LA-533-105/A-3 Water Digestion
TECHNOLOGIST N. E. Wright * Run for Flouride only
Date April 12, 1990
TEMPERATURE 22.5 C
StarTING TIME 1100
Exoing_ TimMe 1420
CHEMIST H. S. Rich

DescripTion Las ID DescripTION Las ID
1 Initial LMCS Check Std. F0426 12 Sample B89-076 FO571
2 Reagent Blank F0438 13 Final LMCS Check Std. FO574
3 Sample 89-070 F0427 14
4 Duplicate Sample 89-070 Fo428 15
5 Spike of Sample 89-070 F0429 16
6 Sample 89-071 F0451 17
7 Duplicate Sample 89-071 F0452 18
8 Sample B89-072 F0475 19
9 Duplicate Sample 89-072 FO476 20
10 Sample 89-075 F0547 21
1 Duplicate Sample 89-075 F0548 22

Primary Book # Secono Book # Tuiro Bk# Finar Vou.

Stanparn Type & Aviauor VoL. & Avrouotr Vou. & Avor.VoL.} ofF Sto.
LMCS Check Std. 6C11HO/100 ul 10.1 mL
Spike for 89-072 35C9-77/300 uL F0427/50 ul 5.3 mL

SST-102 Rev. F 9/7/90  Interim



Single Shell Tank
Calibration Record

ANALYTE: Ion Chromatograph

PROCEDURE : LA-533-105 Revision: A-3
Instrument:  DIONEX 4000 Property Numser: WB24271
Tecunorocist: N.E. Wright Payrott Numser:  6B107
Date: April 11, 1990

CaciraTION Stanoaro ID: 35C9-79 issued April 10, 1990

AnaLYTE CONCENTRATION: F49 (€166 PO, 609 NO, 611 SO, 596 (ppm)

Type oF CALIBRATION: Linear

COMMENTS ¢

S$ST-103 Rev. (Draft) 9/4/90 Interim
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DIONEX METHOD PARAMETERS

- SST.MET

Detector Parameters

Report Options

Run Time (minutes)......

® 8 0 % o8 000 s 00 00

Detector 1 real time plot SCale....ccciniereeesssscecacscacss
Print RepPOXrt.cieseeccescsrocesnees .o .
Print Replot.....cieevevenn . cesene

AutoScale Replot to Highest Peak......
Print Retention Times on Chromatogram.
List Peaks Not Found in this run......
Report Unknowns found in run..........
Record Raw Data......s...
Raw Data File Name: A:\90040979.D08
Record Result Data...

® ® 06 00 0 e 0 0900000

® » e @ e 0 e v e e 000 s . o .
® © 6 08 s 0000 0000 00 e o 0 .
® o a0 o 0 . e ® e 006 0000 90 0 .

e e o o

---------------------------

Integration Parameters

Sampling Rate (seconds).....

Peak Threshold (mV or uS/data pt interval)....

Starting Peak Width (seconds).........
Peak Area RejeCt.ciececiereecsnns

¢ & o o

e @ o @ 00 e

Integration Timed Events

Description

11.50
20.00
Yes
Yes
Yes
Yes
No
Yes
Yes

No

0.20
0.400
10.0
1000

Calibration Parameters

External or Internal Calibration.......

Calibrate by Area or Height......... .
Replace Or Average Calibrations...
Number Of Levels for Calibration......
Calibration fit type.....civcveeeenns
Response Factor for unknown peaks.....
Default Injection Volume.....cceeveuue
Default Dilution Factor........ .
Area Reject for Reference PeakS.......

Percent Retention Time Window for Reference Peaks

External
Height
Replace

6
Quadratic
0.0

1.0

1.0

1000

5.0



Component # 1 FLUORIDE Retention Time 1.00

Reference Peak C:\WINDOWS\AI400\METHOD\SST.MET Window Size
Least Squares Slope = 3.68480E-004
Least Squares Intercept = =~1.99974E-004
Ka = -4.02362E~-009
Level Amount Area Height
1 9.78000E-002 1668 300
2 2.43800E~001 3642 607
3 4.85200E-001 9315 1320
4 9,60800E-001 18456 2776
5 1.88460E+000 35592 5385
6 3.62900E+000 83552 11233
Component # 2 CHLORIDE Retention Time 1.60
Reference Peak C:\WINDOWS\AI400\METHOD\SST.MET Window Size
Least Squares Slope = 6.15991E-004
Least Squares Intercept = -3.39552E-002
Ka = ~1.21610E-008
Level Amount Area Height
1 1.31700E-001 2313 358
2 3.28400E-001 3676 587
3 6.53500E-001 6685 1135
4 1.29410E+000 14160 2092
5 2.53800E+000 28199 4705
6 4.88900E+000 62634 9921
Component # 3 NITRITE Retention Time 1.95
Reference Peak C:\WINDOWS\AI400\METHOD\SST.MET Window Size

Least Squares Slope
Least Squares Intercept

7.28693E-004
2.72186E-001

Ka = 3.36454E-009
Level Amount Area Height
1 1.18960E+000 9937 1360
2 2.99000E+000 25698 3515
3 5.95050E+000 53506 7323
4 1.17843E+001 114215 15244
5 2.39442E+001 218918 28443
6 4.45185E+001 440177 49476
Component # 4 NITRATE Retention Time 3.38
Reference Peak C:\WINDOWS\AI400\METHOD\SST.MET Window Size

Least Squares Slope
Least Squares Intercept

2.06336E-003
=-2.78230E-001

Ka = 2.72813E-010
Level Amount Area Height
1 1.21960E+000 7900 677
2 3.03980E+000 19225 1565
3 6.04950E+000 40617 3098
4 1.19800E+001 84027 6111
5 2.35000E+001 171346 11368
100 6 4.52600E+001 368906 22029



Component # 5 PHOSPHATE Retention Time 5.80

Reference Peak C:\WINDOWS\AI400\METHOD\SST.MET Window Size
Least Squares Slope 5.30474E-003

Least Squares Intercept 1.89883E-001

Ka = -4.78291E-008
Level Amount Area Height
1 1.21550E+000 3360 198
2 3.02990E+000 9889 536
3 6.02970E+000 20802 1103
4 1.19412E+001 43160 2270
5 2.34230E+001 88767 4565
6 4.51110E+001 186751 9238
Component # 6 SULFATE Retention Time 6.85
Reference Peak C:\WINDOWS\AI400\METHOD\SST.MET Window Size

Least Squares Slope
Least Squares Intercept

2.26381E-003
6.72726E-003

Ka = -1.34143E~008

Level Amount Area Height

1 1.18960E+000 10771 557

2 2.96520E+000 25693 1297

3 5.90100E+000 51993 2607

4 1.16860E+001 108657 5358

5 2.29231E+001 220178 10811

6 4.41480E+001 472662 22498
Component # 7 Oxalate Retention Time 9.77
Reference Peak FLUORIDE Window Size 10.00%
Least Squares Slope = 0.00000E+000
Least Squares Intercept = 0.00000E+000
Ka = 0.00000E+000

Level Amount Area Height

1 0.00000E+000 0 0

2 0.00000E+000 0 0

3 0.00000E+000 0 0

4 0.00000E+000 0 0o

5 0.00000E+000 0 0

6 0.00000E+000 98993 5848
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IC Control File: C:\WINDOWS\AI400\METHOD\GROUTOl.TE

Step Time Description
Init CDM AutoOffset Off
Init CDM Recorder Mark OFF
Init CDM Temp. Comp. = 1.7 / Deqg C
Init CDM Recorder Range = 1.000 us
Init CDM Cell ON
Init CMA Heater = 25 Deg. C
Init Valve A ON
Init Valve B ON
Init Inject Valve OFF
Init CIM Relay 1 OFF
Init CIM Relay 2 OFF
Init CIM AC 1 OFF
Init CIM AC 2 OFF
Init GPM Start
Init GPM Hold Gradient Clock
Init GPM Reset ON
1 0.0 CDM AutoOffset ON
1 0.0 GPM Reset OFF
2 0.1 Inject Valve ON
2 0.1 GPM Run Gradient Clock
3 3.0 Inject Valve OFF
4 3.5 CIM Relay 1 ON
5 4.0 CIM Relay 1 OFF

102




12360

Response

10910

Response

54420

Response

24230

Response

103 O

Concentration(ug/ml)

3.9919

Concentration(ug/ml)

Component: FLUORIDE

Fit Type: Quadratic
Conc = ( -4.023616e-009
( 3.684797e-004 * Resp )+

Component: CHLORIDE

Fit Type: Quadratic
Conc = ( -1.216103e-008
( 6.159914€-004 * Resp )+

5.3779

Concentration(ug/ml)

Concentration(ug/ml)

Component: NITRITE

Fit Type: Quadratic
Conc = ( 3.364537e-009 *
( 7.286927¢-004 * Resp )+

48.9704

Component: NITRATE

Fit Type: Quadratic
Conc = ( 2.728131e-010 *
( 2.063355e-003 * Resp )+

49.786



10160 Component: PHOSPHATE

Fit Type: Quadratic
Conc = ( -4.782909e-008
( 5.304744e-003 * Resp )+

Response
0
0 Concentration(ug/m1) 49,6221
24750 Component: SULFATE
Fit Type: Quadratic
Conc = ( -1.341431e-008
( 2.263806e-003 * Resp )+
Response
0
0 Concentration(ug/ml) 48.5628
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% gk kok ok ok A & ek ok ok ok ok k& KhkhkhkhhkhkhkhhkkhArkkhkhkkkokk
Method rile:

Result File:

AUTOMATIC CALIBRATION UPDATE
C:\WINDOWS\AI400\METHOD\SST.MET
CALDATA.R10

Sample Name: AUTOCALLR Calibration Level : 1
Interface #: 1 cycle #: 3 Result File Date: Wed Apr 11 10:22:06 1990
Start time = 0 Stop time = 11.50

Area reject = 1000
Amount Injected = 1
hhkAkhkkkkhkhkhhkkhhkkhhhkhk

One DataPoint per 0.2 seconds
Dilution factor = 1

PEAKS NOT FOUND IN THIS RUN kkkhkhkkhkhkhkhhhhkhhhkhkhkkkkhk

Name Adjusted Ret Time Reference Peak
FLUORIDE 1.00 Y
Oxalate 9.77 1

Fkodk ok ok ok ok kA Kk ok ok ok ok ke k ok ok hhkkhkhhkhkhkhkkhkkkhkkhkhkkkkkkkk

COMPONENTS FOUND IN THIS RUN

COMP COMPONENT OLD MEASURED NEW OLD MEASURED NEW
NUM NAME RET.TIME RET.TIME RET.TIME HEIGHT HEIGHT HEIGHT
2 CHLORIDE 1.60 1.60 1.60 3.580e+002 3.583e+002 3.583e+002
3 NITRITE 1.95 1.95 1.95 1.360e+003 1.360e+003 1.360e+003
4 NITRATE 3.38 3.67 3.67 4.680e+002 6.767e+002 6.767e+002
5 PHOSPHATE 5.80 6.00 6.00 1.800e+002 1.983e+002 1.983e+002
6 SULFATE 6.85 6.98 6.98 1.980e+002 5.565e+002 5.565e+002
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DATA REPROCESSED ON Mon Jul 16 10:15:06 1990

Sample Name: AUTOCALLR
Data File :

Method

A:\90040979.D03

Date:

C:\WINDOWS\AI400\METHOD\SST.MET

CIM Address: 1

HE

Cycled: 3

Wed Apr 11 10:22:06 1990

Detector:

CDM

***********************

EXTERNAL STANDARD REPORT

hhkkhkkhkhkkhkhkhkhkhkhkhkhkhkhkkkhkkhkkkkkk

Stop time = 11.50 Minutes Number of Data Points = 3451
Area reject = 1000 One Data Point per 0.2 seconds
Amount Injected = 1 Dilution factor = 1
PEAK RET PEAK CONC. in REF % DELTA
NUM TIME NAME ug/ml AREA HEIGHT BL PEAK RET TIME
1 1.38 0.000e+000 1.225e+003 140 2
2 1.60 CHLORIDE 1.317e-001 2.313e+003 358 2 0
3 1.95 NITRITE 1.190e+000 9.937e+003 1360 2 0
4 3.67 NITRATE 1.220e+000 7.900e+003 677 1 0
5 6.00 PHOSPHATE 1.216e+000 3.360e+003 198 1 0
6 6.98 SULFATE 1.190e+000 1.077e+004 557 1 0
1.55
usS
-0.16 1 t 1 i
0 2 4 6 8 10
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Minutes




hhkhkhkkhhkhkdhhhhkkkhkhkhkhkkkik LERE RS EL S LR R R L R R R R R R R

Method File:
Result File:
Sample Name:
Interface #: 1
Start time = 0
Area reject = 1000

Amount Injected = 1
***********************

AUTOMATIC CALIBRATION UPDATE
C: \WINDOWS\AI400\METHOD\SST.MET
CALDATA.R10
AUTOCAL2R Calibration Level : 2
Cycle #: 4 Result File Date: Wed Apr 11 10:34:25 1990

Stop time = 11.50
One DataPoint per 0.2 seconds
Dilution factor = 1

PEAKS NOT FOUND IN THIS RUN KhAAKAkAhkhhkhkhkhkhkkhkkkkikkkkkkk

Adjusted Ret Time Reference Peak

Oxalate

khkhkkkkhkhkhkhkhkhkhhkhkhkkkhk khhkhkhkhkhhkhkhkkkhkhkhhkhkkkrkkx

COMPONENTS FOUND IN THIS RUN

COMP COMPONENT OLD MEASURED NEW OLD MEASURED NEW

NUM NAME RET.TIME RET.TIME RET.TIME HEIGHT HEIGHT HEIGHT
1 FLUORIDE 1.00 1.00 1.00 6.160e+002 6.067e+002 6.067e+002
2 CHLORIDE 1.60 1.60 1.60 4.890e+002 5.866e+002 5.866e+002
3 NITRITE 1.95 1.95 1.95 3.515e+003 3.515e+003 3.515e+003
4 NITRATE 3.67 3.63 3.63 1.234e+003 1.565e+003 1.565e+003
5 PHOSPHATE 6.00 5,98 5.98 4.370e+002 5.364e+002 5.364e+002
6 SULFATE 6.98 6.97 6.97 9.220e+002 1.297e+003 1.297e+003
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DATA REPROCESSED ON Mon Jul 16 10:16:39 1990

Sample Name: AUTOCAL2R

Data File : A:\90040979.D04

Method : C:\WINDOWS\AI400\METHOD\SST.MET
CIM Address: 1 System : 1 Cyclet: 4

Date: Wed Apr 11 10:34:25 1990 f

Detector: CDM

Khkhh XAk hhkRkhkkkhkhhkhkhkhkkk

EXTERNAL STANDARD REPORT *Akkkhkhhkkhkhkhkhkhhhhhhhhhdhkkik

Stop time = 11.50 Minutes Number of Data Points = 3451
Area reject = 1000 One Data Point per 0.2 seconds
Amount Injected = 1 Dilution factor = 1

PEAK RET PEAK CONC. in REF % DELTA
NUM TIME NAME ug/ml AREA HEIGHT BL PEAK RET TIME
1 1.00 FLUORIDE 2.438e-001 3.642e+003 607 1 0 0.00%
2 1.38 0.000e+000 1.15%9e+003 132 2

3 1.60 CHLORIDE 3.284e~001 3.676e+003 587 2 0 0.00%
4 1.95 NITRITE 2.990e+000 2.570e+004 3515 2 0 0.00%
5 3.63 NITRATE 3.040e+000 1.923e+004 1565 1 0 0.00%
6 5.98 PHOSPHATE 3.030e+000 9.889e+003 536 1 0 0.00%
7 6.97 SULFATE 2.965e+000 2.569e+004 1297 1 0] 0.00%
3.94

1.95
us
3.63
6.97
.0
-4 1. 5.98
e /\
-0.36 t t t t }
0 2 4 6 8 10

Minutes
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%k ke dek ok ok dekokode ok ok okook ok ok ok ok ok

Method File:
Result File:
Sample Name:
Interface #: 1
Start time = 0

Area reject = 1000
Amount Injected = 1
hhkhkhkkhkhkhkhkhkhkhkkhkhkhkhkkhkhkkkk

AUTOMATIC CALIBRATION UPDATE Ihkhhkkkhhhhkhdkkkhkdkkhk

C:\WINDOWS\AI400\METHOD\SST.MET

CALDATA.R10
AUTOCAL3R Calibration Level : 3

Cycle #: 5 Result File Date: Wed Apr 11 10:46:43 1990

Stop time = 11.50
One DataPoint per 0.2 seconds
Dilution factor = 1

PEAKS NOT FOUND IN THIS RUN khkhhkhkhkhkhkhhkhkhkhkhkhkhkhkhkhkhkhkhkkhx

Adjusted Ret Time Reference Peak

Oxalate

kkkhkkhkhkhkhkhkkhkhkkkkk

COMPONENTS FOUND IN THIS RUN LR 2R SRR RS R R EEEE SR T EE

COMP COMPONENT OLD MEASURED NEW OLD MEASURED NEW

NUM NAME RET.TIME RET.TIME RET.TIME HEIGHT HEIGHT HEIGHT
1 FLUORIDE 1.00 1.00 1.00 1.226e+003 1.320e+003 1.320e+003
2 CHLORIDE 1.60 1.60 1.60 1.017e+003 1.135e+003 1.135e+003
3 NITRITE 1.95 1.95 1.95 7.323e+003 7.323e+003 7.323e+003
4 NITRATE J.63 3.58 3.58 2.460e+003 3.098e+003 3.098e+003
5 PHOSPHATE 5.98 5.97 5.97 9.480e+002 1.103e+003 1.103e+003
6 SULFATE 6.97 6.97 6.97 1.890e+003 2.607e+003 2.607e+003
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Sample Name:
Data File :
Method
CIM Address: 1

AUTOCAL3R
A:\90040979.D05

System : 1

Date: Wed Apr 11 10:46:43 1990

: C:\WINDOWS\AI400\METHOD\SST.MET
Cycleti: 5

Detector:

CDM

AhkhhkhkkkkhkhkAkARRkKk Ak Kk hkKkk

Stop time = 11.50 Minutes
Area reject = 1000

Amount Injected = 1 Dilution factor
PEAK RET
NUM TIME

PEAK
NAME

CONC. in

FLUORIDE
CHLORIDE
NITRITE
NITRATE
PHOSPHATE
SULFATE

4.852e-001
6.535e~001
5.951e+000
6.050e+000
6.030e+000
5.901e+000

8.14

| 1.95

us
3.58

EXTERNAL STANDARD REPORT

9.315e+003
6.685e+003
5.351e+004
4.062e+004
2.080e+004
5.199e+004

6.97

Number of Data Points =
One Data Point per 0.2 seconds
= 1

HEIGHT

KAKARKRKR ARk kA kkhkkhkhkhkkkkkkk

3450

REF % DELTA

BL PEAK RET TIME

-0.75 ' v

Minutes

110
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hkkkkhkhkhkhkdkhkhkhhkkkhkkk
Method File:

AUTOMATIC CALIBRATION UPDATE Ak Ah kA khhk Ak AR Kk X hk

C:\WINDOWS\AI400\METHOD\SST.MET

Result File: CALDATA.R10

Sample Name: AUTOCAL4R Calibration Level : 4
Interface #: 1 Cycle #: 6 Result File Date: Wed Apr 11 10:59:03 1990
Start time = 0 Stop time = 11.50

Area reject = 1000

Amount Injected = 1
AhkhkkkkhkhhkhkhkkrAkkhhkkhkk

One DataPoint per 0.2 seconds
Dilution factor 1
PEAKS NOT FOUND IN THIS RUN

khkkkhkhhkhkhkkhkkkkkhkkkkkhkkkkk

Adjusted Ret Tinme Reference Peak

Oxalate

e dde o dode ok gk A kA ok ok ke ko ek COMPONENTS FOUND IN THIS RUN R e Y R R L L

COMP COMPONENT OLD MEASURED NEW OLD MEASURED NEW

NUM NAME RET.TIME RET.TIME RET.TIME HEIGHT HEIGHT HEIGHT
1 FLUORIDE 1.00 1.00 1.00 2.625e+003 2.776e+003 2.776e+003
2 CHLORIDE 1.60 1.58 1.58 2.088e+003 2.092e+003 2.092e+003
3 NITRITE 1.95 1.95 1.95 1.524e+004 1.524e+004 1.524e+004
4 NITRATE .58 3.53 3.53 4.753e+003 6.111e+003 6.111le+003
5 PHOSPHATE 5.97 5.93 5.93 1.886e+003 2.270e+003 2.270e+003
6 SULFATE 6.97 6.93 6.93 4.005e+003 5.358e+003 5.358e+003
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DATA REPROCESSED ON Mon Jul 16 10:17:59 1990

Sample Name:
Data File :

Method
CIM Address: 1

AUTOCAL4R
A:\90040979.D06

Date: Wed Apr 11 10:59:03 1990

: C:\WINDOWS\AI400\METHOD\SST.MET

: 1

Cyclei: 6

Detector: CDM

%k k& ok kg ok g ke ok de ok K ek oKk ok ok ok ok

Stop time = 11.50 Minutes

Area reject = 1000
Amount Injected = 1

PEAK
NAME

EXTERNAL STANDARD REPORT

Number of Data Points =

= 1

One Data Point per 0.2 seconds
Dilution factor

HEIGHT

% ke kA ok ok g ok gk ok ok ke ko k ok ok ok ok ke k k

3450

REF % DELTA
BL PEAK RET TIME

PEAK RET
NUM TIME
1 1.00
2 1.58
3 1.95
4 3.53
5 5.93
6 6.93

16.85

us

-1.53

112

FLUORIDE
CHLORIDE
NITRITE
NITRATE
PHOSPHATE
SULFATE

1.00

1.95

CONC. in
ug/ml
9.608e~001

1.294e+000
1l.178e+001
1.198e+001
1.194e+001
1.169e+000

3.53

1.846e+004
l.416e+004
1l.142e+005
8.403e+004
4.316e+004
1.087e+005

6.93

Minutes

10




khhkhkhkkhkhkhkhkdhhkhhkknhkkkii
Method File:
Result File:
Sample Name: AUTOCALSR

Interface $: 1 Cycle #: 7
Start time = 0

Area reject = 1000

Amount Injected = 1
KARKKAAKA ANk A Ak kA hkhkhkkhkKh

AUTOMATIC CALIBRATION UPDATE
C: \WINDOWS\AI400\METHOD\SST.MET
CALDATA.R10

Stop time = 11.50
One DataPoint per 0.2 seconds
Dilution factor = 1

PEAKS NOT FOUND IN THIS RUN

Adjusted Ret Time Reference Peak

Oxalate

Ahhkkhkhkhhkhhkhkhhhhhhk COMPONENTS FOUND IN THIS RUN

COMP COMPONENT OLD MEASURED NEW OLD MEASURED
NUM NAME RET.TIME RET.TIME RET.TIME HEIGHT HEIGHT
1 FLUORIDE 1.00 11.00 1.00 5.315e+003 5.385e+003
2 CHLORIDE 1.58 1.60 1.60 4.066e+003 4.705e+003
3 NITRITE 1.95 1,95 1.95 2.844e+004 2.844e+004
4 NITRATE 3.53 3.47 3.47 9.250e+003 1.137e+004
5 PHOSPHATE 5.93 5.88 5.88 3.876e+003 4.565e+003
6 SULFATE 6.93 6,90 6.90 8.158e+003 1.08le+004

113

KAKKKRAKAKRKANKAKAKRKNARNK KAk kK

Calibration Level
Result File Date: Wed Apr 11 11:11:21 1990

khkhkkhkhkkhkhkhhkkhkkhhkkhhkkkdhkk

LR R R R RS ET TR LT TR R R

: 5

NEW
HEIGHT

5.385e+003
4.705e+003
2.844e+004
1.137e+004
4.565e+003
1.081le+004




DATA REPROCESSED ON Mon Jul 16 10:18:38 1990

Sample Name: AUTOCALSR Date: Wed Apr 11 11:11:21 1990
Data File : A:\90040979.D07

Method : C:\WINDOWS\AI400\METHOD\SST.MET

CIM Address: 1 System : 1 Cycleti: 7 Detector: CDM

*kkkkkhkkkhkkkkhkkAA*kkk*x EXTERNAL STANDARD REPORT ke kkokokddk ko ko k% kkkdh ko & &k &

Stop time = 11.50 Minutes Number of Data Points = 3450
Area reject = 1000 One Data Point per 0.2 seconds
Amount Injected = 1 Dilution factor = 1
PEAK RET PEAK CONC. in REF % DELTA
NUM TIME NAME ug/ml AREA HEIGHT BL PEAK RET TIME
1 1.00 FLUORIDE 1.885e+000 3.559e+004 5385 1 0 0.00%
2 1.60 CHLORIDE 2.538e+000 2.820e+004 4705 2 0 0.00%
3 1.95 NITRITE 2.394e+001 2.189e+005 28443 2 0 0.00%
4 3.47 NITRATE 2.350e+004 1.713e+005 11368 1 0 0.00%
5 5.88 PHOSPHATE 2.342e+001 8.877e+004 4565 2 0 0.00%
6 6.90 SULFATE 2.292e+001 2.202e+005 10811 2 0 0.00%
31.40
1.95
us
3.47 6.90
LTKJJ .88
[
-2.85 ' ' ' ! |
0 2 4 6 8 10

Minutes

1i4




Hokkdokokokodkkokdk ok okohokhodokokok AUTOMATIC CALIBRATION UPDATE hhkkhhkhhkhhhhkhhkkkkkk*
Method File: C:\WINDOWS\AI400\METHOD\SST.MET
Result File: CALDATA.R10

Sample Name: AUTOCALG6R Calibration Level : 6
Interface #: 1 Cycle #: 8 Result File Date: Wed Apr 11 11:23:42 1990
Start time = 0 Stop time = 11.50
Area reject = 1000 One DataPoint per 0.2 seconds
Amount Injected = 1 Dilution factor = 1
*hkkkkkkkkhkkkkkkkkkkk** PEAKS NOT FOUND IN THIS RUN Ahddkokddhikokskhkd ks sk snsns
Name Adjusted Ret Time Reference Peak
Oxalate 9.77 1
e e & ko g o gk o ok e ek ok k ok COMPONENTS FOUND IN THIS RUN AR AR hkkhhh kAR hhkhhkhrkhkhdkkk
COMP COMPONENT OLD MEASURED NEW OLD MEASURED NEW
NUM NAME RET.TIME RET.TIME RET.TIME HEIGHT HEIGHT HEIGHT

1 FLUORIDE 1.00 1.00 1.00 1.109e+004 1.123e+004 1.123e+004

2 CHLORIDE 1.60 1.60 1.60 9.183e+003 9.921e+003 9.921e+003

3 NITRITE 1.95 1.95 1.95 4.948e+004 4.948e+004 4.948e+004

4 NITRATE 3.47 3.38 3.38 1.747e+004 2.203e+004 2.203e+004

5 PHOSPHATE 5.88 5.80 5.80 8.003e+003 9.238e+003 9.238e+003

6 SULFATE 6.90 6.85 6.85 1.695e+004 2.250e+004 2.250e+004



DATA REPROCESSED ON Mon Jul 16 10:19:17 1990

Sample Name: AUTOCAL6R

Data File A:\90040979.D08
Method
CIM Address: 1

¢ 20 oo

System : 1

Date: Wed Apr 11 11:23:42 1990

C: \WINDOWS\AI400\METHOD\SST.MET

Cyclei: 8

Detector: CDM

khkhkhkAkhkhkhhkkhkhkhhkdhhkhkkiikk

Stop time = 11.50 Minutes

EXTERNAL STANDARD REPORT

KAARAIARANNRRA AR AR kA AR KAk A kK

Number of Data Points = 3450

Area reject = 1000 One Data Point per 0.2 seconds
Amount Injected = 1 Dilution factor = 1
PEAK RET PEAK CONC. in REF % DELTA
NUM TIME NAME ug/ml AREA HEIGHT BL PEAK RET TIME

1 1.00 FLUORIDE 3J.629e+000 8.355e+004 11233 2 0 0.00%

2 1.60 CHLORIDE 4.889e+000 6.263e+004 9921 2 0 0.00%

3 1.95 NITRITE 4.452e+001 4.402e+005 49476 2 0 0.00%

4 3.38 NITRATE 4.526e+001 3.689e+005 22029 1 0 0.00%

5 5.80 PHOSPHATE 4.511e+001 1.868Be+005 9238 2 0 0.00%

6 6.85 SULFATE 4.415e+001 4.727e+005 22498 2 0 0.00%
57.65

1.95
us
3.38 6.85
1.00
1.¢ /W(:T
-5.23 t ' ' i
0 2 4 6

Minutes

16

10



DIONEX SCHEDULE - A:\90041200.SCH

Inject Sample Name Method Name Data File Volume Dilution Int std
1 SETUP c:\windows\ai c:\windows\ai 1 1 0
2 BLANK c:\windows\ai c:\windows\ai 1 1 0
3 LMCS/6C11-HO c:\windows\ai c:\windows\ai 1 101 0
4 438B c:\windows\ai c:\windows\ai 1 1 0
5 427 c:\windows\ai c:\windows\ai 1 101 0
6 428D c:\windows\ai c:\windows\ai 1 101 0
7 4298 c:\windows\ai c:\windows\ai 1 101 0
8 451 c:\windows\ai c:\windows\ai 1 101 0
9 452D c:\windows\ai c:\windows\ai 1 101 0
10 475 c:\windows\ai c:\windows\ai 1 101 0
11 476D c:\windows\ai c:\windows\ai 1 101 0
12 547 c:\windows\ai c:\windows\ai 1 101 0
13 548D c:\windows\ai c:\windows\ai 1 101 0
14 571 c:\windows\ai c:\windows\ai 1 101 0
15 572D c:\windows\ai c:\windows\ai 1 101 0
16 983 c:\windows\ai c:\windows\ai 1 21 0
17 984D c:\windows\ai c:\windows\ai 1 21 0
18 LMCS/6C11~HO c:\windows\ai c:\windows\ai 1 101 0
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Sample Name: LMCS/6C11~HO Date: Thu Apr 12 11:33:35 1990

Data File : 90041200.D03
Method : c:\windows\ai400\method\sst.met
CIM Address: 1 System : 1 Cycleti: 3 Detector: CDM

Khkkkkkhkkkkkkhkkkkkkkx*x EXTERNAL STANDARD REPORT *&khkhkkhkkhkhhkhkhkhkkhhhhkhhhhn

Start Time = 0.00 minutes Stop time = 11.50 Minutes
Number of Data Points = 3451 One Data Point per 0.2 seconds
Areareject = 1000
Amount Injected = 1 Dilution factor = 101

PEAK RET PEAK CONC. in REF % DELTA
NUM TIME NAME ug/ml AREA HEIGHT BL PEAK RET TIME
1 1.00 FLUORIDE 5.450e+001 9.780e+003 1489 1 0 0.00%

2 1l.60 CHLORIDE 7.288e+001 7.890e+003 1258 1 0 0.00%

3 3.57 NITRATE 5.993e+002 3.943e+004 3009 1 o 5.42%

4 6.17 PHOSPHATE 5.816e+002 2.084e+004 1060 2 0 6.32%

5 7.18 SULFATE 5.781e+002 5.320e+004 2564 2 0 4.87%
3.38

3.57
7.18
1.00
us 1.60
6.17
-0.34 + + + + }
0 2 4 6 8 10
Minutes



DATA REPROCESSED ON Mon Oct 08 08:14:08 1990

Sample Name: 438B Date: Thu Apr 12 12:45:50 1990
Data File A:\90041200.D04

Method : c:\windows\ai400\method\sst.met
ACI Address: 1 System : 1 Inject#: 4 Detector: CDM-1
REPORT VOLUME DILUTION POINTS RATE START STOP AREA REJ
External 1 1 3451 SHz 0.00 11.50 1000
Pk. Ret Component Concentration Height Area Bl. %Delta
Num Time Name Code

- —— ——— — —— - — A ————— — —————————————— ——— T~ — f———————— - ————— T {— . {— — ———— =

File: A:\90041200.D04 Sample: 438B
0.500

0.250 Unknown

0.000 F—— é\ e

us -0.250

-0.500

-0.750

'1-000 I 1 1 1 T 1 I 1 T l 1 1 1 1 1 T I | 1 l T I i

0.00 5.00 10.00
Minutes
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Sample Name: 475 Date: Thu Apr 12 12:59:25 1990

Data File : 90041200.D10
Method : c:\windows\ai400\method\sst.met
CIM Address: 1 System : 1 Cycle#: 10 Detector: CDM

*hkkkkhkkhkkkkkkkkkkkkkkk* EXTERNAL STANDARD REPORT *hkkhhkhkhkkhkhkhhhkrhkhhkhhkhodhhx

Start Time = 0.00 minutes Stop time = 11.50 Minutes
Number of Data Points = 3451 One Data Point per 0.2 seconds
Areareject = 1000
Amount Injected = 1 Dilution factor = 101
PEAK RET PEAK CONC. 1in REF % DELTA
NUM TIME NAME ug/ml AREA HEIGHT BL PEAK RET TIME
1 1.02 FLUORIDE 1.865e+001 3.115e+003 504 1 0 1.67%
2 1.40 0.000e+000 1.978e+003 272 1

3 1.95 NITRITE 1.252e+002 9.586e+003 1320 1 ¢ 0.00%
4 3.57 NITRATE 5.706e+002 3.677e+004 2872 1 0 5.42%
5 7.18 SULFATE 3.209e+001 2.443e+003 137 1 0 4.87%
3.18

“357
us 1.95
1.02
1.4D
7.18
J e LN
" " 3 3 1
-0.31 t t t t |
0 2 4 6 8 10

Minutes
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476D
90041200.D11

Sample Name:
Data File :
Method :

CIM Address: 1 System : 1

Date: Thu Apr 12 13:11:40 1990

c:\windows\ai400\method\sst.met
Cyclei:

11

Detector: CDM

e de e K d e Kk ek kok gk de ok e Kok Kook ok ok

EXTERNAL STANDARD REPORT

ARk hkAkhkhkhkhkrhkhkhdkkdhkhhkhkkhkkk

Start Time = 0.00 minutes Stop time = 11.50 Minutes
Number of Data Points = 3450 One Data Point per 0.2 seconds
Areareject = 1000
Amount Injected = 1 Dilution factor = 101
PEAK RET PEAK CONC. in REF % DELTA
NUM TIME NAME ug/ml AREA HEIGHT BL PEAK RET TIME
1 1.02 FLUORIDE 1.419e+001 2.435e+003 384 1 ¢ 1.67%
2 1.38 0.000e+000 1.818e+003 213 2

3 1.62 CHLORIDE 1.368e+001 2.012e+003 277 2 0 1.04%
4 1.95 NITRITE 1.030e+002 7.316e+003 1020 2 0 0.00%
5 3.58 NITRATE 4.549e+002 2.918e+004 2317 1 o 5.91%
6 7.17 SULFATE 2.548e+001 1.902e+003 108 1 0 4.62%
2.56

3.58
us 1.95
1.02
33(1
7.17
! J I
|
-0.24 ' y I
0 2 4 6 10

Minutes
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DATA REPROCESSED ON Mon Oct 08 08:11:35 1990

Sample Name: 429S Date: Thu Apr 12 13:22:35 1990

Data File : A:\90041200.D07
Method : c:\windows\ai400\method\sst.met
ACI Address: 1 System : 1 Inject#: 7 Detector: CDM-1
REPORT VOLUME DILUTION POINTS RATE START STOP AREA REJ
External 1 101 3450 5Hz 0.00 11.50 1000
Pk. Ret Component Concentration Height Area Bl. %Delta
Num Time Name Code
1 1.00 FLUORIDE 292.080 8669 67713 2 0.00
2 1.60 CHLORIDE 394.323 7505 48260 2 0.00
3 1.95 NITRITE 3479.557 39647 336532 2 0.00
4 3.38 NITRATE 3747.008 18071 293247 1 0.00
5 6.02 PHOSPHATE 3360.118 6632 135640 2 0.00
6 7.07 SULFATE 3334.760 16122 343503 2 0.00

File: A:\90041200.D07 Sample: 429S
50.000

45.000 NITRITE
40.000
35.000

30.000

25.000
NITRATE

20.000 SULFATE

15.000
FLUORIDE

PHOSPHATE
10.000

&5

HRAKXXK

£ 3¢9 356 300 30503850 325

5.000

6 "ion .

TXX A Ay A o IO

0.000

-5.000 I ! i I I T I I ! I ! i | l 1 ! T | | I

0.00 5.00 10.00
Minutes
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Sample Name:
Data File

Method
CIM Address: 1

6C11HO

: 900-5485.D01

¢ C:\WINDOWS\AI4O00\METHOD\SST.MET
Cyclei: 1

1

Date: Thu Apr 12 14:21:13 1990

Detector:

CDM

khkkhkkkdhhkhkhhkhkhhhkkhkhhkkk

Start Time

= 0.00 minutes
Number of Data Points

Areareject = 1000

3451

EXTERNAL STANDARD REPORT

Stop time = 11.50 Minutes

One Data Point per 0.2 seconds

khkkkhkkhkhhkhhkhhhkhkhkkhkkhkhkhkkk

Amount Injected = 1 Dilution factor = 1 o\

PEAK RET PEAK CONC. in — REF % DELTA
NUM TIME NAME ug/ml AREA HEIGHT BL PEAK RET TIME
1l 1.00 FLUORIDE 5.455e-001 9.806e+003 1506 1 0 0.00%

2 1.60 CHLORIDE 7.267e-001 7.884e+003 1267 1 0 0.00%

3 3.58 NITRATE 6.182e+000 4.031e+004 3130 1 0 5.91%

4 6.18 PHOSPHATE 5.669e+000 2.050e+004 1043 2 0 6.61%

5 7.18 SULFATE 5.724e+000 5.282e+004 2564 2 0] 4.87%
1o

3.45
3.58
7.18
1.00
us 1.60
6.18

i

-0.33 1
0 2 4 6 8 10
Minutes
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Analytical Batch

Las SecMent Seriar #:F0465

Customer 1D:89-072

INsTRUMENT WB39937 Total Organic Carbon from water
digestion.
Procepure /Rev LA-344-105/A-3
TECHNOLOGIST E. Colvin
Dare March 15, 1990
TEMPERATURE N/A
Starting TimMe 0800
Enping Time 1100
CHEMIST R. E. Brandt
DescripTioN Las_ID Description Las_ID
1 Initial LMCS Check Std. FoAa74 12
2 Reagent Blank F0486 13
3 Sample 89-072 F0475% 14
4 Duplicate Sample 89-072 F0476 15
5 Spike of Sample 89-072 F0477 16
6 Final LMCS Check Std. F0478 17
7 18
8 19
9 20
10 21
1 22
Primary Book # Secown Boox # Tuiro Bk# Finae Vou.
Stanparn TypE & Avcrauotr Vou. & Avrouor Vou. & Arar.VoL.| of Stp.
LMCS Check Standard 70C11C/200 ut 2.2mL
Spike 80C11/200 ul. F0475/200 uL 0.5 mL

SST-102 Rev. F 9/7/90 Interim
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COULOMETER ANALYS:
TICTOC Rev.

SDamples =486

DI ] 51990 Time: OSe56: 27
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ACID DIGESTION TEST ANALYSIS



ICP Results Data Summary

Date Analyzed: March 31.1990 Acid Digested Standard FO479

Procedure: LA-505-151/A-0 Reagent Blank F0487

Analyst: J. A. White Sample 89-072 F0480

Digestion Acid Digestion Duplicate of 89-072 F0481

Procedure: LA-505-159/A-0 Spike of F0480 F0482

Acid Digested Standard F0483

Instrument Acid Wet Wet

Starting Digest. Reagent Weight Weight LMCS Closing
LMCS LMCS BLANK Sample Sample Spike ACID LMCS
Standard Standard Duplicate Recovery Digestion Standard
% % ppm ug/g ug/g % % %
Aluminum 101.78% 0.17 36826 48263 NOT CALC. 88.04% 106.89%
Arsenic 104.53% 0.02 LT 165 63 LT 105.48%
Barium 96.48% 0.00 LT 78 51 135.89% 81.31% 99.54%
Beryllium 95.14% 0.00 5 3 98.55%
Bismuth 102.68% 100.08% 0.35 6354 5393 NOT CALC. 106.10%
Boron 98.70% 87.77% 0.16 968 66 -45.79% 101.92%
Cadmium 95.29% 90.21% 0.01 28 8 LY 40.63% 103.35%
Calcium 99.48% 91.28% 0.08 492 515 37.09% 102.80%
Cerium 95.82% 0.07 LT 1272 211 LT -52.79% 77.25% 101.33%
Chromium 94.,02% 0.00 LT 794 825 145.81% 78.74% 100.28%
Copper 97.48% 88.42% 0.01 LT 112 55 LT 24.07% 100.98%
Europium 97.82% 0.00 LT 21 4 LT 101.23%
Iron 97.36% 0.05 6842 8395 NOT CALC. 82.27% 102.65%
Lanthanum 93.19% 84.28% 0.09 129 36 LT 20.59% 96.47%
Lead 99.82% 97.96% 0.16 675 175 246.48% 103.03%
Lithium 97.10% 0.01 39 -1 LT 141.46% 81.06% 98.78%
Magnesium 98.54% 91.03% 0.02 1155 173 -42.04% 104.28%
Manganese 96.33% 0.02 5412 6982 NOT CALC. 81.24% 102.18%
Mercury 99.31% 0.02 1477 1374 96.81%
Mol ybdenum 100.25% 96.89% 0.01 58 22 48.19% 101.70%
Nickel 96.28% 0.02 L7 234 166 160.17% 80.69% 103.50%
Phosphorou 103.15% 94 . L6% 0.13 2159 1567 148.31% 94.76%
Potassium 97.96% 92.02% 0.12 LT 1560 86 LT 40.,50% 102.77%
Samarium 100.65% 0.06 LT 1239 178 LT 103.81%
Selenium 100.93% 0.10 1188 703 102.21%
Silver 101.65% 72.18% 0.01 LT 98 23 LT 23.417% 104.62%
Sodium 96.97% 90.36% 0.27 43084 56657 NOT CALC. 99.99%
Strontium 98.01% 89.46% 0.00 526 656 45.91% 101.61%
Sul fur 99.04% 0.17 928 708 98.43%
Tantalum 94.15% 0.02 LT 256 56 LT 12.90% 79.69% 94.36%
Thallium 99.75% 0.08 5297 1093 103.48%
Thorium 103.25% 0.06 2829 185 106.80%
Tin 99.41% 0.06 141 69 181.10% 83.10% 108.40%
Titanium 98.09% 0.06 61 24 148.07% 82.46% 103.28%
Uranium 106.26% 0.27 L7 15299 8549 109.55%
Vanadium 96.43% 0.00 LT 100 52 100.11%
Zinc 95.88% 87.80% 0.13 104 56 35.82% 102.09%
Zirconium 98.54% 0.01LY 260 129 187.34% 83.90% 103.64%

LT: Less Than

NC: Not Calibrated

NOT CALC: Not Calculated

# Instrument Standards Outside Control Limits
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Analytical Batch

Las SecMment SeriaL #:F0465

Customer ID:89-072

INSTRUMENT N/A Acid Digestion
Proceoure /Rev LA-505-158/A-1 NOTE: Sample is not spiked
, prior to digestion. This
TecunoLoaisT J. White Brocecjure rovides a sample to
o varch 07 1o __|  Se,shiked, Jater with the
TEMPERATURE N/A
Starting TIME 03-06-90
Enoing_ TiMe 03-06-90
CremisT S. A. Jones
DescripTion Las _ID DescripTION Las _ID
1 Reagent Blank F0487 12
2 Sample 89-072 F0480 13
3 Duplicate Sample 89-072 F0481 14
4 Spike of sample 89-072 FO482 15
5 16
6 17
7 18
8 19
9 20
10 21
11 22
Primary Book # Secono Book # Thiro Bk# Finaw Vou.
Stanparo_TypEe & Avrauor Vou. & Actavor Vou. & Acar.Vor.| oF Stp.
N/A
Spike 104C158/5 mL 103C15D/5 mL 50 mL

SST-102 Rev. F 9/7/90

Interim




ICP

Date Analyzed:
Procedure:
Analyst:
Digestion
Procedure:

Laboratory I1D#

Aluminum
Antimony
Arsenic
Barium
Beryllium
Bismuth
Boron
Cadmium
Calcium
Cerium
Chromium
Cobalt

Copper
Europium
Iron
Lanthanum
Lead
Lithium
Magnesium
Manganese
Mercury
Molybdenum
Neodymium
Nickel
Phosphorous
Potassium
Samarium
Selenium
Silicon
Silver
Sodium
Strontium
Ssul fur
Tantalum
Thallium
Thorium
Tin
Titanium
Tungsten
Uranium
Vanadium
Zinc
Zirconium

134

Results

Instrument
Starting

LMCS

Standard

%

101.78%
102.26%
104.53%
96.48%
95.14%
102.68%
98.70%
95.29%
99.48%
95.82%
94.02%
85.78%
97.48%
97.82%
97.36%
93.19%
99.82%
97.10%
98.54%
96.33%
99.31%
100.25%
89.33%
96.28%
103.15%
97.96%
100.65%
100.93%
82.30%
101.65%
96.97%
98.01%
99.04%
94.15%
99.75%
103.25%
99.41%
98.09%
84.26%
106.26%
96.43%
95.88%
98.54%

#

Raw

March 31.1990
LA-505-151/A-0
J. A, White
Acid Digestion
LA-505-159/A-0

Acid Standard
F0479

Data

Summary

Acid Digested Standard

Reagent Blank
Sample 89-072

Duplicate of 89-072

Spike of

F0480

Acid Digested Standard

Acid Wet

Digest. Reagent Weight

LMCS BLANK Sample
Standard

% ppm ug/g

0.17 36826

0.24 974

0.02 LT 165

0.00 LT 78

0.00 5

100.08% 0.35 6354

87.77% 0.16 968

90.21% 0.01 28

91.28% 0.08 492

0.07 LT 1272

0.00 LT 794

0.04 493

88.42% 0.01LY 112

0.00 LT 21

0.05 6842

84.28% 0.09 129

97.96% 0.16 675

0.01 39

91.03% 0.02 1155

0.02 5412

0.02 1477

96.89% 0.01 58

-0.09 LT 792

0.02 LT 234

94 .46% 0.13 2159

92.02% 0.12 LT 1560

0.06 LT 1239

0.10 1188

56.97% 0.21 3791

72.18% 0.01LT 98

90.36% 0.27 43084

89.46% 0.00 526

0.17 928

0.02 LT 256

0.08 5297

0.06 2829

0.06 141

0.06 61

0.04 LT 243

0.27 LT 15299

0.00 LT 100

87.80% 0.13 104

0.01LT 260

LT: Less Than

NC:

NOT CALC:

Not Calibrated

Not Calculated
# Instrument Standards Outside Control Limits

Wet
Weight
Sample

Duplicate
ug/g

48263
444
63 LT
51
3
5393
66
8LT
515
211 L7
825
29 LT
55 LT

8395
36 LT
175

173
6982
1374

22
-195 LT

166

1567
86 LT

178 LT

703
2084

2317
56657
656
708

56 LT
1093
185
69
24

118

8549
52
56

129

FO479
FO487
F0480
F0481
F0482
F0483

Spike
Recovery
%

NOT CALC.

135.89%

NOT CALC.

-45
40
37

-52

145

265
24

79%
.63%
.09%
9%
.81%
91%
.07%

NOT CALC.
20.59%
246.48%
161.46%
-42.047%
NOT CALC.

48.19%
381.28%
160.17%
148.31%

40.50%

-186.81%
23.41%
NOT CALC.
45.91%

12.90%

181.10%
148.07%

35.82%
187.34%

LMCS

ACID
Digestion
%

88.04%

81.31%

77.25%
78.74%
69.56%

82.27%

81.06%

81.24%

74.,65%
80.69%

79.69%

83.10%
82.46%

83.90%

Closing
LMCS
Standard
%

106.89%
110.63%
105.48%
99.54%
98.55%
106.10%
101.92%
103.35%
102.80%
101.33%
100.28%
87.77%
100.98%
101.23%
102.65%
96.47%
103.03%
98.78%
104.28%
102.18%
96.81%
101.70%
95.03%
103.50%
94.76%
102.77%
103.81%
102.21%
85.22%
104.62%
99.99%
101.61%
98.463%
94.36%
103.48%
106.80%
108.40%
103.28%
84.98%
109.55%
100.11%
102.09%
103.64%

#
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Analytical Batch

Las SecMent Seriar #:F0465

Customer 1D:89-072

INSTRUMENT Icp ICP
ICP Analysis of 89-072
Proceoure /Rev | LA-505-151 Sample analysis after Acid
TecHNOLOGIST Janice A. White Digestion
Date March 31, 1990
TEMPERATURE N/A
Starting TIME 0748
Enoing_TImME 1415
CHEMIST S. A. Jones
DescrIPTION Las ID Descriprion Las ID
1 LMCS Check 5td. N/A 12 Duplicate Core Comp. 5 FO912
2 Digested Std. F0479 i3 {MCS Check Std. N/A
3 Reagent Blank FOAB7 - 14 Sample 89-083 F0744
4 Sample 89-072 F0480 15 Duplicate Sample 89-083 FO745
5 Duplicate Sample 89-072 F0481 16 Sample 89-084 FO768
6 Spike of Sample 89-072 F0482 17 Duplicate Sample 89-084 FO769
7 Digested Std. F0483 18 Acid Digest Std. FO771
8 LMCS Check Std. N/A 19 LMCS Check Std.
9 Sample Core Comp. 6 F0935 20
10 Duplicate Core Comp. 6 F0936 21
11 Sample Core Comp. 5 F0911 22
PriMary Book # Secono Boox # Tuiro Bx# Finae Vou.
Stanoaro  Type & Aviauor VoL, & Actouor VoL, & Atar.Vor.| of S,
LMCS Check Standard 78C11F/1.0 mL 82838C/1.0 mL 77C11F/1.0 mL | 11.00 mL
Digested LMCS {1} B81C11A/5.0 mL 50.00 mL
Digested LMCS {2} B2C11A/5.0 mL 50.00 mL
Spike 103C15C/5.0 mL 10415D/5.0 mL 89-072/.3935 ¢ 50.00 mL

SST-102 Rev. F 9/7/80

interim




Aluminum
Ant imony
Arsenic
Barium
Beryllium
Bismuth
Boron
Cadmium
Calcium
Cerium
Chromium
Cobalt
Copper
Europium
[ron
Lanthanum
Lead
Lithium
Magnesium
Manganese
Mercury
Molybdenum
Neodymium
Nickel
Phosphorous
Potassium
Samarium
Selenium
Silicon
Silver
Sodium
Strontium
Sul fur
Tantalum
Thallium
Thorium
Tin
Titanium
Tungsten
Uranium
Vanadium
2inc
Zirconium

Dilution
factor
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Date Analyzed:

Procedure:

Analyst:

Digestion
Procedure:

SST-1

10.

Re - e ol o JiL e Ik o]

24.

24.

49.

23

.65

87
53

.95
.58
.40
.58
.75

74

.7

.85
.63

.93
.63

49

24

.80

70

.59

.00

ICP Raw

March 31.1990
LA-505-151/A-0

J. A. White
Acid Digestion
LA-505-159/A-0

Data

Acid Digested Standard

Reagent Blank
Sample 89-072

Duplicate of 89-072
Spike of F0480
Acid Digested Standard

LMCS Standard

Starting
Instrument
Standard
ppm
SST-2 SST-3
50.89
52.26
9.51
51.44
9.78
46.69
50.01
24.83
50.13
51.57
10.07
50.46
41.15
10.17
49.52
47.08
49.88
51.73
49.05
21.07
53.264
9.64
49.27
1.00 1.00

Recovery

%

101.78%
102.26%
104.53%
96.487%
95.14%
102.68%
98.70%
95.29%
99.48%
95.82%
94.02%
85.78%
97.48%
97.82%
97.36%
93.19%
99.82%
97.10%
98.54%
96.33%
99.31%
100.25%
89.33%
96.28%
103.15%
97.96%
100.65%
100.93%
82.30%
101.65%
96.97%
98.01%
99.04%
94.15%
99.75%
103.25%
99.41%
98.09%
84.26%
106.26%
96.43%
95.88%
98.54%

#

LMCS

Acid
Digestion
Standard
ppm

—_

O O O

01
.78
.02
.13

el

.20

.70
.22
04
.95

@ O N W

8.78

10.00

Acid
Digestion
Standard
Recovery

100.
87.
90.

.28%

9N

88.

84.
97.

9N

96.

94.
92.

56.
72.
90.
89.

87.

%

08%
7%
21%

42%

28%
96%

.03%

89%

46%
02%

97%
18%
36%
467%

80%

Page

FO479
F0487
F0480
F0481
F0482
F0483

Reagent
Blank

ppm

A7
.24
02 LT
.00 LT
.00
35
16
01
.08
07 LT
.00 LT
.04
01LT
.00 LT
.05
.09
16
.01
.02
.02
.02
.01
09 LT
02 L7
13
207
06 LT
.10
21
01T
27
.00
A7
02LT
.08
.06
.06
.06
.04 LT
27 LY
00 LT
.13
01LT

OOOOOOOOOOOOOOQOOOOOOOQOOOQOOOOOOOOOOPOOOOO
. . « e

1 of 4

Digestion
Weight
Volume
Sample

Dilution
Three

ppm



Aluminum
Ant imony
Arsenic
Barium
Beryllium
Bismuth
Boron
Cadmium
Calcium
Cerium
Chromium
Cobalt
Copper
Europium
Iron
Lanthanum
Lead
Lithium
Magnesium
Manganese
Mercury
Molybdenum
Neodymium
Nickel
Phosphorous
Potassium
Samarium
Selenium
Silicon
Silver
Sodium
Strontium
Sul fur
Tantalum
Thallium
Thorium
Tin
Titanium
Tungsten
Uranium
Vanadium
Zinc
Zirconium

Dilution
Factor
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0.00964 g/mL

0.4820 g

50.00 mL
Sample Sample
Dilution Dilution
Two One
ppm pPpm
355.00 485.38
24.03 9.39
3.99 1.59
1.83 0.75
0.14 0.05
64.27 61.25
9.33 1.27
0.84 0.27
4.74 4.414
35.82 12.26
7.65 10.03
10.88 4.75
2.76 1.08
0.59 0.21
65.96 87.62
2.36 1.25
11.32 6.51
1.14 0.37
11.14 1.61
52.17 69.98
14.24 3.60
1.27 0.56
17.92 7.63
3.58 2.26
21.7 20.81
44 .64 15.03
35.42 11.94
20.48 11.45
36.55 19.06
2.59 0.95
415.33 540.11
5.07 6.36
9.48 8.95
7.44 2.47
51.06 21.98
27.27 9.14
3.67 1.36
1.52 0.59
6.21 2.34
266.22 147.48
2.15 0.96
1.17 1.00
5.12 2.50
101.00 21.00

Digestion
Weight
Volume
Sample

Duplicate

Dilution
Three

Ppm

1.00

ICP Raw Data

0.00788 g/mL

0.3940 g
50.00 mL
Sample Sample
Duplicate Duplicate
Dilution Dilution
Two One
ppm ppm

380.31 361.7

23.55 3.50
2.90 0.50
0.68 0.40
0.10 0.02

56.94 42.50
2.84 0.52
0.35 0.06
4.06 3.42

14.76 1.66
6.50 7.26
9.80 0.23
1.28 0.43
0.24 0.03

66.15 63.41
1.36 0.28

15.98 1.38
0.29 -0.01
1.36 1.17

55.02 53.07

10.83 1.70
0.68 0.17

-4.33 -1.54
2.73 1.31

21.18 12.35

12.45 0.68

13.51 1.40

11.28 5.54

24.14 16.42
1.04 0.18

446.46 432.63
5.17 4.90
8.24 5.58
3.26 0.44

29.86 8.61

11.66 1.46
1.7M 0.54
0.76 0.19
3.55 0.93

142.49 67.37
1.25 0.41
0.77 0.44
2.54 1.02

101.00 21.00

Digestion
Weight
Volume

Spike of
Sample
Dilution
Three

ppm

1.00

Page 2 of 4

0.00787 g/mL

0.3935¢g
50.00
Spike of Spike of
Sample Sample
Dilution Dilution
Two One
pPpm ppm
421,18 366.06
39.89 4.20
5.81 1.03
14.20 11.84
0.18 0.02
78.01 40.75
5.87 3.04
4.28 2.84
7.58 6.54
58.97 4.73
20.83 17.25
30.47 10.41
6.50 3.29
0.91 0.06 LT
76.17 65.20
.M 3.08
29.96 6.65
14.45 11.83
4.89 13
68.16 58.65
5.97 0.51
5.27 2.98
42.04 44.36
17.86 12.36
31.82 16.00
69.67 4.05LT
54.36 1.59 L7
32.07 10.02
26.16 11.16
7.19 3.12

448.44 388.06

8.73 7.37
11.00 5.67
13.21 3.30
69.83 8.51
40.73 1.90
19.22 12.28
15.29 12.09

8.15 0.86

392.78 68.61

2.76 0.37

4.40 3.27
20.74 12.72

101.00 21.00



ICP Raw Data
Page 3 of 4

Spike Standard Acid Ending
Recovery LMCS Digestion LMCS Standard
Acid Standard Standard Recovery
Digestion Recovery
% ppm % *
SST-1 SST-2 SST-3
Aluminum NOT CALC. 8.80 88.04% 53.44 106.89%
Antimony 11.06 110.63% #
Arsenic 52.74 105.48%
Barium 135.89% 8.13 81.31% 9.95 99.54%
Beryllium 9.86 98.55%
Bismuth NOT CALC. 53.16 106.10%
Boron -45.79% 10.19 101.92%
Cadmium 40.63% 10.34 103.35%
Calcium 37.09% 10.28 102.80%
Cerium -52.79% 7.73 77.25% 10.13 101.33%
Chromium 145.81% 7.87 78.74% 10.03 100.28%
Cobalt 265.91% 6.96 69.56% 8.78 87.77% #
Copper 24.07% 10.10 100.98%
Europium 10.12 101.23%
Iron NOT CALC. 8.23 82.27% 10.27 102.65%
Lanthanum 20.59% 48.33 96.47%
Lead 246.48% 51.62 103.03%
Lithium 141.46% 8.11 81.06% 9.88 98.78%
Magnesium -42.04% 10.43 104.28%
Manganese NOT CALC. 8.12 81.24% 10.22 102.18%
Mercury 24.20 96.81%
Mol ybdenum 48.19% 50.85 101.70%
Neodymium 381.28% 7.47 74.65% 9.50 95.03%
Nickel 160.17% 8.07 80.69% 10.35 103.50%
Phosphorous 148.31% 47.38 94.76%
Potassium 40.50% 25.69 102.77%
Samarium 10.38 103.81%
Selenium 3.27 51.11 102.21%
Silicon -186.81% 42.61 85.22% #
Silver 23.41% 10.46 1064.62%
Sodium NOT CALC. 25.00 99.99%
Strontium 45.91% 10.16 101.61%
Sul fur 49.21 98.43%
Tantalum 12.90% 7.93 79.69% 47.18 94 .36%
Thal lium 51.74 103.48%
Thorium 53.51 106.80%
Tin 181.10% 8.31 83.10% 54.20 108.40%
Titanium 148.07% 8.25 82.46% 51.64 103.28%
Tungsten 21.25 84.98% #
Uranium 5.42 54.89 109.55%
Vanadium 10.01 100.11%
Zinc 35.82% 10.21 102.09%
Zirconium 187.34% 8.37 83.90% 51.82 103.64%
Ditlution 10.00 1.00 1.00 1.00

Factor
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ICP Raw Data
Page &4 of 4

ACID ACID
DIGESTION DIGEST.
Spike Spike LMCS LMCS LMCS LMCS
Standard Standard Standards Standard STANDARD
LMCS 1D Values 1Ds VALUES IDs
Book Book Book
ppm # ppm # ppm #
added 5.0 mt SST-1 SST-2 SST-3 78C11F in 81C11A
103C15¢C 82838C Sample 82C11A
+ 77C11F
Aluminum 10.00 5.0 mL 50.00 100.00
Antimony 104C15D 10.00
Arsenic 50.00
Barium 10.00 10.00 100.00
Beryllium 10.00
Bismuth 10.00 50.10 100.00
Boron 10.00 10.00 100.00
Cadmium 10.00 10.00 100.00
Calcium 10.00 10.00 100.00
Cerium 10.00 10.00 100.00
Chromium 10.00 10.00 100.90
Cobalt 10.00 10.00 100.00
Copper 10.00 10.00 100.00
Europium 10.00
Iron 10.00 10.00 100.00
Lanthanum 10.00 50.10 100.00
Lead 10.00 50.10 100.00
Lithium 10.00 10.00 100.00
Magnesium 10.00 10.00 100.00
Manganese 10.00 10.00 100.00
Mercury 25.00
Mo lybdenum 10.00 50.00 99.80
Neodymium 10.00 10.00 100.00
Nickel 10.00 10.00 100.00
Phosphorous 10.00 50.00 100.00
Potassium 10.00 25.00 100.00
Samarium 10.00
Selenium 50.00
Silicon 10.00 50.00 100.00
Silver 10.00 10.00
Sodium 10.00 25.00 100.00
Strontium 10.00 10.00 100.00
Sul fur 50.00
Tantalum 9.95 50.00 99.50
Thallium 50.00
Thorium 50.10
Tin 10.00 50.00 100.00
Titanium 10.00 50.00 100.10
Tungsten 25.00
Uranium 50.10
Vanadium 10.00
Zinc 10.00 10.00 100.00
Zirconium 9.98 50.00 99.80
Dilution 10.00

Factor
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ICP cCalibration Report

Procedure: LA-505-151 Revision: A-0
Instrument: WB39939

Technologist: J. A. White

Date: March 31, 1990

Calibration Standards for ICP Program "SST"

Element Standard Element Standard
Aluminum SST-3 Antimony SST-4
Arsenic SST-4 Barium SST-2
Beryllium SST=-2 Bismuth SST-4
Boron SST-3 Cadmium SST-2
Calcium SST-2 Cerium SST-5
Chromium SST-2 Cobalt SST-2
Copper SST-2 Europium SST-5
Iron SS8T-2 Lanthanum SST-5
Lead S5T-4 Lithium SST-1
Magnesium SST-2 Manganese SST-2
Mercury SST-3 Molybdenum SST-3
Neodymium SST-5 Nickel SST-2
Phosphorous SST-3 Potassium SST-1
Samarium SST-5 Selenium SST-4
Silicon SST-3 Silver SST-2
Sodium SST-1 Strontium SST-2
Sulfur SST-3 Tantalum SST-3
Thallium SST-4 Thoriun SST-4
Tin SST-4 Titanium SST-3
Tungsten SST-3 Uranium SST-4
Vanadium SST-2 Zinc SST-2
Zirconium SST-3

ICP Standard Formulations

SST-0:
Calibration blank, 1 M ultrex HNO3.

SST-1:
Stock solutions from AESAR/John Mathey Inc., Seabrook, NH 03874.
Individual element solutions as follows:

Li LiCO3 10,000 ppm in 5% HNO3 Lot# 14394A

K KNO, 10,000 ppm in 5% HNO, Lot# 14379A

Na NacC 10,000 ppm in 5% HN%3 Lot# 14400A
200 mL of stangard made by combining 25 mL HC1/HNO,; mixed acid, 1
mL each single element standards, and water.

140
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SST-2:

Stock solutions from VHG 1labs, Inc., 180 Zachary Rd. #5,
Manchester, NH 03103. Mixed element standards as follows:
SM-10 Li, Na, K, Rb, Cs, Be, Mg, Ca, Sr, & Ba 100 ppm
Lot# 0-119A
SM-20 vV, Cr, Mn, Fe, Co, Ni, Cu, 2Zn, Ag, & Cd 100 ppm

Lot# 0-119B
50 mL of each mixed standard are added to a 250 mL volumetric flask
and diluted to volume with 1 M HNO3.

SST-3:
Stock solutions from AESAR/John Mathey Inc., Seabrook, NH 03874.
Individual element solutions as follows:

Al Al 10,000 ppm in 10% HCl Lot# 9-053A

B H BOS 10,000 ppm in 1% NHﬁOH Lot# 9-335A

Hg Hg 10,000 ppm in 5% HNO ot# 8-656S

Mo Mo 10,000 ppm in 5% HCl Lot# 9-159T

P P 10,000 ppm in 5% HNO3 Lot# 9-~160A

Si Si 1000 ppm in KOH Lot# 086DM Spex Industries, Edison, NJ
S (NH ) SO in HZO Lot# 9-231M

Ta TaCiS 10 000 ppm in 5% HCl/tr HF Lot# 9-335M

Ti Ti 10,000 ppm in 5% HF Lot# 9-079EE

w W 10,000 ppm in 5% HF/tr HNO, Lot# 8-685L

Zr ZrCl,0 10,100 ppm in 5% HCl iot# 9-078G
50 mL of each mixed standard are added to a 250 mL volumetric flask
and diluted to volume with 1 M HNO33.

S5ST-4:
Stock solution from VHG labs, Inc., 180 Zachary Rd. #5, Manchester,
NH 03103. Mixed element standard as follows:
SM-50 Ga, In, T1l, Ge, Sn, Pb, As, Sb, Bi, Se, Te, Th, & U 100
ppm Lot# 0-119D
Solution is used directly for calibration.

SST-5:
Stock solution from VHG labs, Inc., 180 Zachary Rd. #5, Manchester,
NH 03103. Mixed element standard as follows:
SM-60 Sc, Y, La, Ce, Pr, Nd, Sm, Eu, Gd, Tb, Dy, Ho, Er, Tn,
Yb, & Lu 100 ppm Lot# 7-165F
50 mL of SM-60 is added to a 250 mL volumetric flask and diluted to
volume with 1 M HNO5.



31=-Mar~-90 Q07:46:34

Condition Value Min / Max

VACUUMN = 37.2 7.000 /  %0.0¢

SPTEMP = 38.60 37.00 /  39.04¢

Hin INS = 233.2 280.0 /  247.0

~1L000V = -100% -1010 / =990

LTEMP = 24.20 19.00 /  35.00

+5y e $.160 4.750 / 5.2%0

+12V = 12.15 11.70 / 12.30

~-12V E -12.2 -12.3 /  ~11.7

+24V " 23.16 22.5¢0 /  26.50

~-100V B ~100 ~101 /  -99.0

+9HVsa - 2.150 4,750 /5,250

+15vs0 = 1%5.14 14.790 /  15.30

-159vs5Q = -15.2 ' -15.3 / ~-14.7

Fosition Calibration in Projgress
SLIT M ALFPHA BETA ALFHA BETA ALPHA BETA
FOS’N SLIT SLIT LAMBDAL1l LAHBDAL LAMEDAZ LAMBDAZ2

Frevious data ¢

INSTHR 0.00000 587.348 1.00106 -0.6934 1.00008 -0.0G04 0.00000 0.00000
Current Jdata H

INSTR 0,00000 587.206 1.00105 -0.6533 1.00009 -0.0613 0.00000 0.00000
START THE FLASHA NOW, FLEASE.31-Mar-90 07:56:28
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Sample name : SS5T0
Frogramme : SSI 31-Har~90 08:31:46
NAME MV INT RSD
AL 1.27 1.34
SH 0,34 1.04
AS 0.76 1.42
By 2.12 1.06
BE 0.52 0.29
BI 2.76 1.84
B 2.67 l.44
Co 1.66 1.67
Ca 0.36 1.12
CE 2.96 1.21
Ck 0.93 5.89
co 0.19 0.60
cu 1.682 1.03
Y] 2,27 1.13
FE 1,05 0.53
L 0.28 1.07
PB 0.24 0.24
LI 2.32 1.24
HG 0,32 0.91
HN 0.58 1.89
HG 2.94 0.14
KO 1.30 0,12
ND 3.2} 1.97
NI 2.41 1.25
P 0.79 2.3%
K 1.98 0.99
SH 2.81 1.19
3% 1.23 1.30
SI 2.03 1.09
Af} 8.13 1.28
NA 2.995 1.37
SR 2.31 0,87
S 0.54 1.42
TA 2.26 0.91
. TL 2.37 0,49
™ 0.69 0.96
SN 0.93 0.54
T1 2,2 0.98
" 0,97 1.89
U 2.80 1.20
V1 2.69 1.00
N 2.006 0.71
1R 3.11 0.78
Sample name ¢ S5T1
Frogqramme : . 88T 31-Mar-90 08:36:20
NAME HY INT RSD
LI 649.63 0.82
K 135.37 0.43
NA 78.00 0.49
Sample name : §ST2
Programme I 8ST 31-Mar-90 (068:38:24
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NAME MV INT
bA 3908.40
BE 618.01
[»31] 343.84
Ca $75.1%
CR 79.83
4] 1.43
Ccu 131.69
FE 166.69
MG 314,80
MN 350.10
NI 104,74
Al 359.91
Sk 697.07
vl 237 .54
ZN 669.67
Sample name :
Pragramne H
NAME MV INT
AL 2W.08B
] 867 .34
HG 703.22
HO 328.72
P 55.30
SI 9%.90
] 42.64
Th 131.18
TI 592.48
L} 74.93
K 190.94

Sample name

Frogqramme

NAME KV INT
SB 7.34
AS 136.47
b1 116.23
PB 3.29
St 54,98
L 54.92
TH 19.46
SN 230.98
u 13.57
Sample name H
Programme :
NAME KV INT
CE 16.52
EU 654.69
LA 7.71
NI 18.61

) §:3¢]

0.46
0,42
1.26
0.46
3.81
1.48
0.46
1.17
1,006
0.78
1.10
0.50
0.66
0.48
0.89

5813
§S8T

KSD

1.54
1.93
2.73
2.49
2.49
2.50
2.41
2.66
1.71
2.41
1.72

- BSTH
55T

3l-Mar-90 0B:41:31

31-Mar-90 0B:44:53

31-Mar-90 08:48:47




SH G.04

Frogramme name : SST Channel name

Curve Min Int Max Int

. co
CRV1 1.2081 26.334 =-0.2G70GO0E+Q1
Frogramme name : S6T Channel nanme

Curve Min Int Hax Int

co
CRV1 0.3217 7.7112 =~0.483441E+Ql
Frogramme namwe & SST Channel nawme

Curve Hin Int Max Int

co

CkVi 0.7220 143,29 -0.56003BE+00

Prograwme namg : SST Charnel name

Curve Min Int Max Int

co
CkV1 2.0184 418.32 =-0.107232E+00
Programme name : S5ST Charnnel name

Curve Min Int Max Int

co

CkV1l 0.497% 648.91 =-0.169612E-01

Frogramme name : 5ST Channel nane

Curve Min Int Max Int

co

: AL Polynomial type : CC

Curve Coefficients
cl c2 C3

0.21000B8E+Q1

s SBl Polyromial type : CC

Curve Coefficients
[} c3a C3

0.142748E+02

: AS Folynomial type : CC

Curve Coefficients
cl c2 c3

0.736892E+00

: BA Polynomial type : CC

Curve Coefficients
cl c2 C3

0.3504699E~01

: BEl Polyromial type : CC

Curve Coefficlents
Cl [ c3

0.323893E-01

: BI Folynomial type : CC

Curve Coefficients

Cl ca cC3




LRV 2.6217 122.04 -0.243213E+01

Frogramme name : SGT Channel namne

Curve Min Int Max Int

co
CRV1 2.5403 910.71 =-0.1354626E+00
Proqranmme name : 88T Channel name
Curve Min Int Max Int

co
CkV1 1.5770 361,03 -0.9702%58E-01
Frogramme name I SST Channel name
Curve MHin Int Hax Int

co

CRV1 0.3442 603.91 -0.126076E-01

Frogramme name : SST Channel name

Curve Hin Int Max Int

co
CRV1 2.8164 17.344 ~-0.437482E+01
Froqramme n3me : SST Channel name
Curve Hin Int Hax Int

Cco
CkV1 0.8826 83.827 ~0.235470E+00
Froqramme name : SST Channel name

0.801313E+00

Polynomial type

Coerficients

0.578258E~-01

Folynomial type

Curve Coefficients

0.584493E~-01

Polynamial type

Curve Coefficients

0.347956E-01

Polynomial type

Curve Coefficientsy

0.147565E+01

Polynomial type

Curve Coefticients

0.253466E+00

Polynomial type




CRUT O.l821 1.5000 -~0.309806GE+0) 0.16163BE+02
Proqramme name : SST Channel mame : CU Polynomial type : CC
Curve Min Int Max Int Curve Coefficients

co Cl c2 c3
Ckvl 1.7293 138.27 -0.280337E+400 0.154003E+00
Programme name : SST Charnel pame : EU Folynomsial type : CC
Curve Min Int Max Int Curve Coefficients

Co C1 ca c3
CRV1 2.1375 687.43 -0.696175E-01 0.306550E-01
Frogramme name ! 88T Channel name : FE Polyromial type : CC
Curve Min Int Max Int Curve Loefficients

co cl c2 c3
CRV1 0.9937 175.23 ~-0.126143E+Q0 0.120596E+00
Frogramme name : SST Chanrel name : LA Polynamial type : CC
Curve Min Int Max Int Curve Coefficients

co Cl ] ca
CRV1 0.2701 8.0906 -0.766294E+00 0.269505E+01
Programme name : SST Channel name : PB Folynomial type : CC
Curve Min Int Max Int Curve Coefficients

co C1 c2 €3
CRV1 0.223535 5.55B4 -0.469378E+01 0,197772E+02
Programme name : SST Channel name : LI Polynomial type : CC
Curve Hin Int Max Int Curve Coefficients

co Cl Cc2 c3
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Programme rname : SST Channel name

Curve Min Int Hax Int
co

CRV1 0.3005 540.54 -0.122972E-01

Froqramme name : 5ST Channel rname

Curve Min Int Max Int
co

CkV1l 0.3342 367.60 -0.333797E-01

Praograsmme name ; §$8T Charnel nawne

Curve Min Int Max Int
co

0.774397E-01

Polynomial type : CC

Curve Coefficioents
cl cz2 ) ca

0.3838743E~01

Polyriomial type : CC

Curve Coefticients
Cl c2 ca

0.572223k-01

Folynomial type : COC

Curve Coefficients
cl c2 c3

CRVL 2.7886 738.38 -0.209582E+00 0.71399GE-01

Frogramme nawe : SST Channel name

Curve Min Int Max Int
co
CkVl 1.238% 342.00 -0.200928E+00

Programme name : 55T Channel name

Curve Hin Int Max Int
co

CkrV1 J.0466 19.544 -0.416322E+01

Frogramme name : SST Channel name

Curve Min Int Max Int
co

Lale LS rsiont 2

Folynomial type : CC

Curve Coefficients .
Cci c2 Cc3

0.1%4125E+00

Folynomial type : CC

Curve Coefficients
C1 c2 c3

0.129817E+01

Polynomial type : CC

Curve Coefficients

Ci ca c3




Programme name ; SS5T Channel name

Cucrve Min Int Max Int

co
CRV1 0.7480 58.149 =-0.721094E+00
Progqramme name & 8$ST Charnel name
Curve Min Int Max Int

co
CkV1 1.884% 16.139 -0.740930E+01

Programne name : SST Channel name

Curve Min Int Max Int
co
CRV1 2.6723 16.507 ~Q.,4358%54E+01

Programme nawme : SS5T Channel name

Curve Min Int Hax Int

co

CRV1 1.1682 57.724 -0.228793E+01

'

Frograsmne name : SST Channel name
Curve Min Int Max Int

co
CRV1 1.93241 100.69 -0.107879E+01

Pragramme nawme : SST Channel name

Curve Hin Int Kax Int

co

CRV1 7.7257 G987.91 -0.2947G6E+00

o

Polynomial type : CC

Curve Coefficients
c1 ca

0.915B6GCE+Q0

=

Polynomial type : CC
Curve Coefficients
cl c2
0.373515E+01

: SM Polyrnomial type : CC

Curve Coafficients
Ccl c2

0.154943E+01

.
ey
m

Polynomial type : CC
Curve Coefficients
cl c2

0.186063E+01

: 51 Polynomial type : CC

Curvae Coefficients
Cl c2
0.532650E+00

: AG Folynomial type : CC

Curve Coefficients
Cl c2

0.362462E~01

c3

C3

c3

ca




CRrV1 7.7257 587.91 -0.29476GE+00 Q.362462E~01

Programnme name ! SST Channel name : NA Polynomial type : CC
Curve Hin Int Max Int Curve Coefficients
co Cl ra 193¢}

CRV1 2.B073 78B.746 =-0.2035090E+01 0.694043E+00

Programse name : EST Channel name : §R Folynomial type : CC
Curve Min Int Max Int Curva Coefficients

co c1 €2 ca
CRV1 2.1970 731.93 -0.66574%E-Q1 0,2B7869E~Q1
Programme name : §8T Chamnel name : § Folynomial type : CC

Curve Min Int Max Int Curve Coefficients

co Cl o Cc2 C3
CKkV1 0.5114 44.770 =-0.639361E+00 0.118B767E+01
Programme name : §ST Channel name : TA Folyriomial type : CC
Curve Min Int Max Int Curve Coefficients

Co Cl c2 ca

CRV1 2.1451 137.74 -0.875728E+00 0.387833E+00

Frogramme name : SST Channel name : TL2 Polyriomial type : CC
Curve Hin Int Hax Int Curve Coefficients
co Ccl £2 C3

CkV1 2.2490 57.661 -0.450506E+01 0.190301E+01

Frogramme name : SS7T Channel name : TH Polynomial type : CC
Curve Min Int Max Int Curve Coefficients
co (3] c2 c3

D ai.
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Ckvl 0.6596 20.432

Programme nsme : S6T Channel nam

Curve Min Int Max Int

o

CRV1 0.8879 242.52 -0.406305E+00

Programme name : SST Chanrel name

Curve Min Int Max Int

co

CkV1 2.1666 622,10 -0.193213E+00

Frogramme name : SST Channel name

Curve Hin Int Max Int

co
CkV1 0.9240 78.673 -0.6%761GE+00
Progranme name : SS8T Channel name

Curve Min Int Max Int

co

CRV1 2.6368 14.250 =-0.2U93G67E+02

Programme name : SST Channel name

Curve Min Int Max Int

: co
CRV1 2.9514 249.41 +0.220713E+00
Programme name : SST Charnel name
Curve Min Int Max Int

co

~0.370028E+01 3 &, L
BatH

0.4

TI

0.8

al type
Curve Coetticaients
cl c2

34706E+00

Polynomial type
Curve Coefficients
cl €3

47176GE-0L

Polynomial type

Curve Coefficients
cl c2

0.676096E+00

0.9

Vi

0.8

IN

Polynomial type
Curve Coefficients
c1 (W]

28132E+01

Polynamial type
Curve Coefficients
c1 c2

S1603E-01

Folynomial type

Curve Coefficients
c1 (]

cc

cc

cc

cce

cC

ceC

c3

€3

ca

(]

Cc3

C3
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CRV1

Frogqramme name : SST

Curve

CkV1l

~0.616323E~01

vy

1.9545 703.16

Channel name

MHin Int Max Int
co

2.9580 200.48 -0.8B28879LE+00

- 0.299374E-01

: Ik Polynomial type : CC

Curve Cgefficients
Ccl c2 c3

0.266207E+Q0
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Nitric Acid Blank

Sample name T HNOJ

Froaramme : 68T 3)1-Har~-90 09:02:23
NAME MV INT CONCEN KSD
Al 1.44 0,350 G.32
St 0.37 0,400 16.088
As 0.85 0.065 14,89
L] 2.45 0.017 8.90
Re 0.59 0.002 7.62
Bi 3.19 0.341 9.87
B : 3.65 0.0%6 7.96
Ced 1.87 0.013 6.67
Ca 0.39 0.001 2.69
Lo 3,43 0.692 9.35
Cr 0,96 0.00R 4] .21
Co .20 0.210 11.75
Cu 2.07 0,039 8.09
Ews 2.63 0.011 10.43
Fe 1.17 0.01% 13.98
La Q.30 0.055 7.51
Pb 0.25 0.303 7.533
Li 2.63 0,024 9.3h
Mg 0.34 0.001 9.92
Mn 0.64 0.0013 1.04
Hn 4,40 0.10% 11.77
Mo 1.45 0.02° 7.19
N 3.30 0.483 12.96
Ni 2.76 0.039 10.09
3 0.93 0.13] 13.335
¥ 2.2 0.072 7.44
Sm 3.26 0.68% 9.49
Se 1.38 0.280 9.835
Si 2.30 0.146 8,086
An 9.47 0.048 B.92
Na 3.39 0.300 9.07
Sr 2.59 0.008 .68
5 0.59 0.063 9.6
Ta 2.59 0.127 13.4%5
T1 2.76 0.742 20.40
T 0.79 0.409 9.51
Sn 1.04 0,046 9.4N0
T 2.57 0.025 8.12
W 1.12 0.098 7.069
s} 3.2 4.096 9.36
v 3.03 0.029 16.60
n 2.31 0.007 2.91
Zr 3.42 0.082 7.94
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LMCS Check Standard #78C1l1F

Sample name 1 70C11¥
Sample code 1 : S8T1
Proqramme I SST

NAME MV INT CONCEN
Al 1.46 0.390
Sh 1.06 10.226
Ag 0.93 0.120
Ha 193.29 9.641
He 0.50 0.002
Bi 3.24 0.420
R 173.42 9.873
Cel 164.09 9.529
Ca 286.26 9.948
Ce 9.406 2.582
Cr 38.02 9.402
Co 0.72 8.579
Cu 65%.12 9.748
Ens 3.26 0.020
Fe 81.78 9.736
La 0.32 0.097
Pb 0.25 0,323
Li 128,03 9.710
L} 253.01 9.8%4
My 168.93 9.633
Hy 3.41 0.034
Mo 1.48 0.027
Nd 10.09 B.933
Ni 90.19 9.628
F 0.96 0.155
K 8,514 24.491
Sm 3.02 0.325
Se 3.36 3.971
Si 2,27 0.130
An 8.91 0.028
Na 37.88 24.242
Sr 342.78 9.801
S 0.77 0,277
Ta d.49 0.091
Ti .79 0.719
Th 0.79 0.517
Sn 11%.27 49,704
Tl 2.4% 0.014
W 1.32 0.235
u 3.43 5.969
v 2.90 0.018
n 322.13 9.588
Ir 3.32 0.03%

31-Mar-90
RS0

7.47
0.14
6.97
1.71
12.30
13.95
1.47
1.0
1.59
1.n9
0.04
0.356
1.50
3.72
1.04
l1.60
la.14
1.76
1.13
0.97
29.74
17.73
0.47
0.78
2.39
1.01
25.14
1.47
13.41

0.98
19.19
2.67
7.57
12.28
0.924
16.97

09:07:01
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ILMCS Check Standard #82B38C

Sample nawme :
Cample code 1
Programme H

NAME MY INT
Al 3.31
Sy 0.38
Ac 2.56
Ba 2.%96
e 0.57
Bi © 61.13
3 6.26
o3 1.89
Ca 0,93
Ce 3.40
Cr 1.2
Co 0.19
Cu d.32
Fu 321.38
Fe 1.54
La 17.61
Fb 2.77
Li 2.43
Mg 0.55
M 0.78
o .69
Ma 1.16
Nd 3.87
Ni 2.79
4 1.17
K 2.03
Sm 9,31
Se 1.435
Si 3.20
AN 238.58
N3 2,13
Sr 2.69
s 0.68
T~ 2.83
T1 5.58
Th 10.40
Sn 1.17
Ti 2.94
'] 1.06
U 8,33
v .94
n 2.52
ir 3.67

82p38C
55T2
SST

CONCEN

4,282
0.600
1.325
0,022
0.002
951.442
0.208
0,013
0.020
0.765
0.0B9
0.022
0.231
2.782
0.060
146,687
50,010
0,009
0.009
0.011
0.051
0,024
0.86%
0.042
0,350
0.174
10.065
0.401)
0.626
10,168
0.124
0.010
0.164
0,221
6.106
51.728
0.101
0.056
0,060
53.235
0,243

31-Mar-90
RSD

0.94
11.29
1.56
8.01
9.09
0.28
15.86
12,22
0.10
9.65
3.41
73.00
2.17
0.689
¢.D9
0.5%2
0.87
22.62
1.78
5.54
2%.91
8,83
2.37
10.27
A.61
61.56
0.41

2.77
0.46
30.21
9.36
10.17
G.17
0,30
0.46
1.32
5.62
41 .82
0.28
6.6
9.47
G.42

09:11:44
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IMCS Check Standard #77Cl1F

Sample rmame P 7VC11F
Sample code 1 T SST3
Programme ¢ 8§81

NAME MV INT CONCLN
Al 25.50 50.890
Sty 0.45 1.375
As 71.68 52.264
B:a 2.75 0.031
e 294,27 9.514
ki 4,24 1.301
k 5.57 0167
Cv 2.17 0.930
Ca 0.94 0.020
Ces 3.43 0.687
Cr 1.12 0.048
Co 0.21 0.242
Cu 2.37 0.084
Eu 2.66 0.012
Fe 1.54 0.059
lL.a 0.30 0.049
Pls 0.2 0.488
L1 2.62 0.023
Mg 0.43 0.006
M 0.92 0.019
Hg 3%0.66 24,827
Mo 326.53 50.126
Nd 3.58 0.485
Ni 6.98 0.501
P 57.10 $51.574
K 2.2 0.829
5m 3.29 0.736
Se 28.35 50.463
51 79.28 41.149
An 17.64 0.345
Nn 3.61 0.453
Sr 2.68 0.011
5 42,23 49,519
Tn 123.64 A47.075
T1 28.50 49.876
Th 0.94 1.318
Sn 1.57 0.274
Ti 581.22 49.046
W 32.13 21,066
V] 4.65 17.177
v 115.91 9.643
in 3.61 0.047
Zr 188.19 19.2790

31-Har-90 09:16:32

RSD
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Acid Digested LMCS Standard F0979

Sample nanme :
Sample code 1
Sample code 2
Sample code 3
Programme :
NAME MU INT
Al 1.55
Sh 0.37
As 1.24
LB 2,50
fe 0.60
i 14.12
n 154.406
Cel 156.00
Ca 262,60
Ce 3.39
Cr 1.04
Co 0.20
Cu 59.24
Ev 2.56
Fe 1.63
La 3.41
Ph 0.73
Li 2.59
Mg 234.49
M 1.07
Hn 3.44
Ho 64.17
N+ 3.70
N3 2.78
P 11.10
K 4,45
Gm 3,12
Se 1.40
Si 12.72
An 207.26
Na 15.97
sr 313.05
3 0.40
Tn 2.55
Tl 2,72
Th 0.78
“n 1.42
Ti 3.13
u 1.44
U 2.18
v 3.01
in 295,13
ir 3.33

i

RE AL

uawnn; e P- |5 -

o SID

— 6 L
SST D!Gl/" 31-Mar-9¢

CONCEN

0.585
0,457
0.359
0.019
0,002
10,008
8.777
9.02]
9.128
0.626
0.027
0.174
1,042
0.009
0.070
8.428
2.796
0.021
9.103
0.028
0.036
92.689
0.635
0,041
9.44¢
9,202
0.474
0.320
5.697
7.218
9.036
8.9406
0.308
0.112
0.661
0.432
0.213
0.072
0,246
1.936
0.028
n.700
0.05¢8

RS

10.00
9.02
.90

12.39
6H.29
0.91
1.)4
1.06
0.99

15.93

11.80

13.89
1.03

1n,79
7.41
0.04

09:21:5
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Reagent Blank F0487

Sample nyme H
Sample code | :
Sample code 2
Sample caode 3 H
Proyramme :
NAME MV INT
Al 1.3%
St 0.36
Ae 0.78
Ba 2.19
Be 0.5%
Ri 3.19
B 5.43
Cd 1.81
Ca 2.77
Cn 3.01
Cr 0.93
Co 0.19
Cu 1.91
En 2.29
Fe 1.A6
La 0.32
Pt 0.2%5
Li 2.41
Mq 0.81
M 0.87
Hq 3.21
Ho 1.33
Nd 3.13
Ni 2,55
4 0.93
K 2,02
Sm 2.8%
Se 1.20
6t 2.42
An .12
N2 3.34
Sr 2.41
S 0.68
TA 2,32
T1 2.41
Th 0.71
5n 1.07
Ti 2.97
L] 1.03
u 2.83
v 2.73
in 6,43
ir 3.15

Fa487
RLANK
9072
0 IRECT
§ST

CONCEN

0.167
0.230
0.01%
0.003
0.001
0.348
0.159
0.009
0.084
0.068
0.001
0.043
0.C14
0.001
0.050
0.092
0.158
0.007
0.019
0.016
0.020
0.008
~0.094
0.01%
0.128
0.121
0.059
0.102
0.213
0.007
0.270
0.003
0.173
0.024
0.078
0.064
0.057
0.058
0.038
0.272
0.004
0.131
0.009

31-Mar-90 09:27:34
RSD

10.32
2.49
U7.74
20.16
15.9%
7.78
6.2
7.51
0.50
39.39
$3.91
$7.28
15.11
60.488
2.43
164,90
26.02
11.76

29.30
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DPilution factor

101.000

Sample 89-072, F0480
Sample name : FARD
Sample code 1 : GAMPLE
Sample code 2 ! 100-10
Sample code 3 : 89072
Programme t SST J1-Mar-90 09:33:11
NAME MV INT CONCEN DILCOR kSD
Al 2,95 3.515 3535.00 1.81
Sb 0.36 0.238 24.029 28.33
Asg 0.01 0.040 J.994 25.30
Riv 2.48 0.018 1.829 9.78
Re 0.57 0,001 0.140 7.53
Ri 3.48 0.636 64,267 5.77
R 4,27 0,092 9.327 $.39
Cet 1.80 0.008 0.842 8.18
Ca 1.71 0.047 4.74) 0.31
Ce 3.21 0.355 35.820 19.15
Cre 1.23 0.076 7.654 6.27
Co 0.20 0.108 10.884 17.32
Cuy 2.00 0,027 aA.758 12,47
Ev 2.46 0.006 0.587 20.H3
Fe 6.40 0.653 65.956 0.34
L 0,29 0.023 2.3%9 30.53
Pt» 0.24 0.112 11.319 0.00
Li 2.46 0,011 1.139 22,63
My 3.15% 0.110 11,139 0.506
Mry 9.61 0.517 32,169 0.33
He 4.91 0.14] 14,230 21.82
Mo 1.39 0.013 1.266 34,16
Ned 3.34 0.177 17.919 45,40
Ni 2.73 0.035 3.579 14,64
P 1.02 0.215 21,707 6.66
K 2.10 0.442 A44.641 23,%0
Sm 3.04 0.351 25.419 21,29
Se 1.34 0.203 20,484 12.99
Si 2.70 0,362 36.%47 4,35
fg 8,84 0.026 2.586 20.10
Na /.80 4,112 415,33 0,77
Sr 4,06 0,050 5.070 1.55
S 0.62 0.094 9.A76 11.3%
Ta 2.45 0.074 7.443 20.99
T1 2.63 0.506 51.062 16.57
Ih 0.7% 0.270 27.272 17.21
Sn 1.02 0.036 3.673 18.68
Ti 2.46 0.015 1.517 19.74
"] 1.06 0.0062 6.214 17.53
¥} 3.00 2.636 266,22 17.09
v 2.94 0.021 2.14% 12,16
in 2.45 0.0172 1.174 92,00
ir 3.30 0.05) $.117 18.41
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Sample 89-072, F0480
Sample name : Fato
Sample code 1 : S00-10
Sample code 2 ¢ GAMPLE
Sample code 3 : 89072
Programme : SS8T Jl1-Mar-90 09:28:34
NAME MV INT CONCEN DILCOK KSD
Al 12.28 23.113 405.38 2.44
Sb 0.37 0.447 9,393 5.53
e 0,806 0.076 1.594 13.59
Ha 2.B3 0.030 0.748 2.75
e 0.59 0.002 0.047 .21
Pi 6.07 2.917 6l. 2449 1.66
)] 3.72 0.060 1.265 5.96
{5 | 1.88 0.013 0.266 4,63
Ca 6.39 0.210 4,406 2.4)
Ce 3.36 0.584 12,261 7.67
Cr 2.81 0.4748 10.028 2.11
Co 0.21 0.226 4,752 8.25
Ciy 2,19 0.052 1.082 3.08
Evr 2.59 0.010 0.20% 7.5%
Ee 35.635 4,173 B87.624 2.34
La 0.31 n.0%9 1.24% 2.062
Pb 0.25% 0.310 6,507 6.38
Li 2,59 0,010 0.372 8.96
Mg 2.29 0,077 1.613 2.31
M 98.02 3.332 69.976 1.99
Hyg 5.34 0.172 3.602 18.06
Ko 1.48 0,026 0.%55% 7.90
Nd 3.49 0.363 7.633 15,01
Ni 3.39 0.108 2,2%8 3.27
P 1.87 0.991 20.810 1.70
K 2.18B 0.716 15.034 5.7%
Sm 3.18 0.369 11.941 9.04
Se 1.52 0.545 11,448 2.74
Si 3.7 0.900 19.0064 1.76
Ag 9.38 0.045 0.94Y 6.83
Na 40,01 25.719 540,11 2.19
Sr 12.83 0.303 6,359 2,35
g 0.90 0.420 0.946 4.81
T 2.56 0.117 2,465 92.99
T1 2.92 1.047 21.980 7.66
Th 0.78 0.43% 72.140 7.3%
Sn 1.08 0.065 1.360 6.99
Ti 2.61 n.020 0.592 J.48
7] l.14 0.112 2.343 9.8%5
v 3.55 7.023 147 .48 2.94
v 3.22 0.04AG 0.961 3.5
YA 3.65 0.048 1.002 1.51
Zr 3.56 0.119 2.503 3.596
Ditution factor : 21.0000




Sample 89-072 Duplicate, F0481

Sample name D P4l

Sample code 1 D NUPSAM

Sample code 2 100-1¢

Sample code 3 89072

Frogramme : SST 31-Har-90 09:43:148
NAME MV INT CONCEN UILCOK RSD
Al 3.06 3.76% 3e0.3) 0.47
Sl : 0.3n 0.233 23.549 12,24
Ng 0,80 0,029 2.903 4,44
Ry 2.26 0.007 0.683 15.68
Ie 0.06 0.00] 0.102 11.51
Bi 3.40 0.564 56,938 3.38
B 3.16 0,028 2,836 12,40
cd 1.72 0,003 0.350 9.29
Ca 1.592 0.040 4.056 0.3%9
Cer 3.06 0.146 14,755 27.78
Cr 1.18 0.064 6.502 1.36
Co 0,20 0.097 9.79% 41,94
Cu 1.90 0.013 1,201 14,08
Ly 2.3% 0.002 0.236 25.07
e 6.48 0.655 66.151 0.4]
L= 0.29 0.013 1,361 30.55
Pb 0,25 0.15p 15,980 31,46
L 2.35 0.003 0.289 55.45
M 0.66 0.013 1.360 G.17
M 10,10 0.3545 55.017 0,20
He 4.44 0.107 10.831 24,39
L) 1.35 0.007 0.680 24.05
Nd 3.17 ~0.043 -4,327 ~37.85
Ni 2.66 0.027 2,732 10.34
F 1,02 0.210 21.143 18.60
K 2,02 0.123 12,449 26,48
Sm 2.90 0.134 13.510 31.20
Se 1.29 0.112 11,275 8.39
514 2.A7 0.239 24.137 2.48
An 8.42 0,010 1.036 25%.07
Na 9.32 4,420 446. 4G 0.39
Sr 4.09 0.051 $.169 0,59
5 0.61 0.082 0.237 3.845
Ta 2.34 0.032 3.264 9.32
Tl 2.52 0.296 29,456 24,990
Th 0.72 0.115 11,662 23,99
Sn 0.97 0.017 1.712 18,19
Ti 2.37 0,008 0.764 22,97
Y] 1.02 0.035 3.551 17.4%
\] 2.95 1.411 142,49 15.49
v 2.03 0.01% 1.250 17.56
nr 2.31 0.008 0.766 7.42
Zr 3.21 0.02% 2.536 17.06
Dilution factor : 101,000

161
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Sample 89-072 Duplicate, F0481

Gample name : FA8])
Sample codes 1 T %00-10
Sample rcode 2 ! [UPSAM
Sample code J : 89072
Programme ¢ SST
NAME MV INT CONCEN
Al .47 17.224
Sh . 0.35 0.167
As 0.79 0.024
Ra 2.51 0,019
120) 0.55 0.001
Ri 5.006 2.024
B 3.10 0.025
Cd 1.71 0.003
Ca 5.0 0.16)
Ce 3.02 0.079
Cr .29 0.346
Co 0.19 0.011
T 1.9% 0.020
Eu 2.31 0.001
Fe 26.09 3.020
La 0.29 0.013
Ph 0.2 0.066
Li 2.31 ~0,001
M7 1.75 0.0%6
Mry 44.75 2.527
Hg 4.07 0.081
Ho 1.36 0.000Q
Nd 3.15 -0.069
Ni 2.98 0.062
P 1.43 0.588
< 1.99 0.032
Sm 2.86 0.067
Se 1.37 0.264
Si J.49 0.782
A 8.37 0.008
Na 32.04 20.601
Sr 10.42 0.233
5 0.76 0.266
Ta 2.31 0.02]
Tl 2.58 0.410
Th 0.71 0.069
Sn 0.99 0.026
T 2.29 0.009
W 1,04 0.044
U 3.14 3.20R
Y] 2.91 0.020
in 2.75 0.021
Ir 3.30 0.048
Dilution factor : 21.0000

31-Mar-90
DILCOK RSGD
361.71 0.52
3.497 13.09
0.495 40.64
0.404 12.36
0.017 42,74
42.500 2.38
0.521 21.16
0.063 30.32
3.415 0.70
1.663 127.44
7.262 1.93
0.226 229,113
0.429 24.0%
0.026 144.06
63.413 0.36
0.283 80.03
1.384 17.32
-0.013 -617.37
1.172 0.44
33.072 0.4
1.701 20.49
0.169 44,44
-1.454 -159.406
1.308 12.15
12.354 G.91
0.680 45%.80
1.399 145.68
5.5395 16.54
16,421 3.11
0.177 83.30
432.63 0.67
4.899 0.34
5.570 3.682
0.437 89.78
B.60% 30,25
1.455 85.77
0.3%36 34,13
0.188 40.07
0.921 23.8B6G
67.373 17.94
0.410 20.320
0.438 5.06
1.017 23.70

09:48:33
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Spike of Sample 89-072, F0482

Sample
Sample
Sample
Sample

NAME

Al
Sh
Ag
B
e
[}
It
Crel
Ca
Cn
Cr
Co
Cu
Evs
Fe
L
Pl
Li
k|
Mr
Hn
Mo
N
Ni
}'l

K
Sm
Se
Si
Ay
Na
Sr
S
Tn
T1
Th
Sn
Ti
W

1]
v
in
ir

nane
coide
code
coda

Frogramme

M

[ 8]
T TTRT)

V INT

3.46
0.37
0.04
A.9N
0.58
3.6
3.68
2.39

“) ey
o w ot

3.36
1.74
0.21
2.24
2.57
7.30
0.31
0.5
4.17
1.56
12.38
3.76
1.64
3.53
4.02
1.13
2.17
3.16
1.40
2.01
10.10
9.35%
5.31
0.63
2.60
2.73
0.77
1.37
4.07
1.09
3.22
3.01
3.91
3.89

Filution factor

Fana
100-10
SPIKE
89072
SST

CONCEN

4,170
0.395
0.057
0.141
0.002
0.772
0.050
0.042
0.075
0.504
0.206
0.302
0.064
0.009
0.754
0,076
0.297
0.143
0.048
0.675
0.039
0.052
0.416
0.177
0.313
0.690
0.538
0.318
0.209
0.071
4,440
0.086
0.109
0.131
0.691
0.403
0.190
0,151
0,081
3.889
0.027
0.044
0.205

101,000

31-Mar-90
DILCOK RSD
421.18 1.14
39.889 4.17
5.805 0.00
14.200 0.33
0.184 11.64
78.005 3.98
5.872 1.27
4.276 1.05
7.578 0.51
50.97 1.34
20.830 1.5
30.474 3.09
6.502 0.73
0.912 1.60
76.167 0.76
7.712 4.08
29.962 1018
14,445 0.41
4.891 0.49
6B.159 0.73
5.969 12.03
h.272 1.78
42.044 1198
17.860 1.82
31.821 1.75
69.665 2.56
54.355 1.59
32.072 3.493
26.164 1.44
7.190 2.61
440,44 0.43
B.728 0.29
10.996 8.606
13.214 4,32
69.R34 18.77
40.728 0.00
19.216 1.6%5
15.293 0.51
8.149 9.52
392.78 1.31
2.758 15,11
4.395 1.01
20.739 0.22

09:57:14




Spike of Sample 89-072, F0482

Sample name : Fag2

Sample code 1 ¢ 500-10

Sample code 2 SPFINLE

Sample cade 3 : 89072

Programme . 88T 3l-Mar-90 10:03:0%
NANE MY INT CONCEN DILCOK kSDh
al 9.%7 17.431 366.06 0.75
Sh - 0.35 0.200 4,197 22.96
As 0.83 0,049 1.026 V.74
K 13.30 0.364 11.0039 0.43
Rp 0.56 0.00]} 0.023 13.90
Bi A.96 1.941 40,754 1.2
B 5.17 0.145 2.035 2.42
Cd 3.98 0.135 2.843 1.67
Ca 9.31 0.311 6.536 0.39
Ce 3.12 0.225 4.731 20.68
Cr 4.17 0.821 17.2951 0.79
Co 0.22 0.496 10.409 6.79
Cu 2.84 0.157 3.290 1.76
En 2.36 0.003 0.059 24,12
Fe 26.79 3.105 Q. 199 0.33
La 0.34 0.146 3.075 1.06
Pt 0.25 2,316 6.645 V.22
Li 9.61 0.563 11.8e31 0.24
Mg 5.37 0.197 4.129 0.090
M 49 .39 2.793 58.6A45 0.%)
Hy 3.2 0.024 0.510 3.83
Mo 2,22 0.142 2.9M 0.98
Nd 4.83 2.113 44.364 136.07
Ni 7.78 0.589 12.359 1.52
P 1.62 0.762 16,002 3.16
K 2.04 0.193 4,053 31.53
Sm 2.86 0.076 1,594 s8.07
Se 1.49 0,477 10.016 A.60
Si 3.02 0.531 11.156 1.88
An 12.23 0.148 3.116 2,21
N3 29.58 18.479 308.06 0.141
Sr 14.50 0.351 7.369 0.51
5 0.77 0.270 5.670 3.99
T3 2.66 0.157 3.29¢6 3.67
Tl 2.58 0,405 80.5%12 21.03
Th 0.71 0.091 1.903 32.40
S 2.2¢ 0.59895 2.204 2.70
T 9.08 0.576 12.091 1.09
"] 1.03 0.041 0.861 9.13
u 3.15 3.267 68.607 8.32
v 2.89 0.018 0.374 .38
in 7.26 0.156 3.274 0.54
ir 5.39 0.606 12.724 1.22
Dilution facter : 21.0000
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Acid Digested IMCS Check Standard

Sample nawme :
Sample code 1 :
Sample code 2 :
Sample code 3
Frogramme :
NAME MV INT
Al S5.46
Str 0.36
Ae 1.10
Ra 163.24
Hn 0.63
Bi 3.27
R 3.38
Cd 1,95
Ca .14
Ce B3.20
Cr 31.79
Co 0.62
Cu 1.94
Eu 3.02
Fe 69.27
L.a 0.31
Pl 0.25
Li 107 .26
Mg 2419
ol 142,35
Ha 3.22
Ho 1.352
Nd B.96
Ni 25.97
Lig 1.00
K 1.99
Sm 2.86
Se 2.99
G 3.11
A9 9.71
N3 3.35
Sr 2.49
5 0.74
Ta 22.70
T1 2,77
Th 0.77
Sre 20.05
T 99.62
o 1.07
I 2.38
v 2.93
Zr J.BG
r 34.56

ICP2Tt
BIREST
NIFECT
39072
SST

CONCEN

8,804
0,266
0.254
B.12
0.003
0.448
0.04)
0.017
0.306
7725
7.874
6.9%6
0.018
0.023
8.227
0.057
0.138
8.106
0.073
A.124
0.020
0.033
7.465
0.069
0,194
0.034
0.073
3.273
0.578
0.0%7
0.272
0.00%
0.235
7.929
0.7064
0.393
8,310
8.246
0.067
5.420
0.021
0.034
8.373

31-Mar-90
RSD

3.01
29.50
J.10
l1.4%
2.92
16.94
13.12
1.2
1.74
4,45
3.1
5.71
14,11
11.06
2.83
24.09
31.40
.54
.25
2.03
5.99
16.07
1.44
J.5A
19.87
657.59
202,98
4.66
7.39
19.17
24.50
34.0%
7.11
4.62
17.2%
27.5%
1,73
2.28
31.00
17.82
27.16
4.01

2.59

10:08:11
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Nitric Acid Blank

Sample Anme H
Proqramme :
NAME MV INT
Al 1.30
Sh 0.36
As 0.81]
| s 2.32
e 0.57
Ri 3.06
v 3.00
Cud 1.00
Ca 0.38
Ce 3.26
Cr 0.92
Co Q.20
Cu 1.98
Eu 2.50
Fe 1.15
Lo 0.30
Ph 0.2
Li 2.51
Mg 0.34
LI} 0.62
Hn 3.04
Mo 1.39
N 4.61
Ni 2.68
P 0.93
K 2.12
Sm 3.09
Se 1.33
Si 2.21
Aqg B.98
Na 3.20
Sr 2.49
4 0.58
Ta 2.47
T1 2.66
Tn 0.76
Sn 1.02
Ti 2.47
" 1.07
U 3.07
Y} 2.96
in 2.295
Ir 3.31

CONCEN

0.227
0,314
0.040
0.010
0.001
0.2606
0.019
0.008
0.001
0.441
-0.002
0.167
0.023
0,007
0.013
0.037
0.171
0.015
0.001
0,002
0.00d
0.014
1,825
0.029
0.133
0.524
0.436
0.18Y
0.099
0.031
0.170
0.009%5
0.04AG
0.084
0.953
0.332
0.039
0.016
0,063
2.3%49
0.024
0.0006
0,053

31-Mar-90
RS

4,30
17,12
11.90

3.79

2.9

5.43

.04

8.83

H5.36

3.5%8

-198.70

9.68

3.06

2.46

.01
14.63

0.00

2.85
10.17
16.04
A5.67

2.77

156.2

3.00
16.93

6.80

3.65
15.02

4.50

4,97

3.19

3.54
19.58
11.41

A.17

4,90

1.92

4.81

9.28

3.63
13.91
11.351

a.33

10:12:36
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IMCS Check Standard #78C1l1F

Proqgramme
NAME

nl
Sh
As
B
be
i
B
Cd
Cxn
Ce
or
Cer
Cu
Eu
Fe
Lo
Ph
Li
Ky
Mr
Hq
Mo
Nd
Ni
P
K
Sm
S
Si
An
Nn
Sr
S
Ta
Tl
Th
Sn

Sample name H
Sample code 1 M

MV INT

1.51
1.11
0.97
199.34
0.61
3.27
178.94
178.48
295.80
9.83
40.49
0.73
67.39
3.40
86,17
0.33
0.26
130.20
268.57
179.15
3.32
1.53
10.51
96.77
1.00
B8.86
3.15
3.58
2.35
9.31
an.97
335.29
0.82
2.61
2.08
0.02
125.60
2.53
1.40
3.38
3.01
342.85
3.41

CONCEN

0.493
}J1.063
0.159%

10,209
0.079

M-Mar-90
RSD

10.46
1.20
6.74
0.69

11,34

14.62
0.064
2.22
0.77
1.99
1.46
2.5
0.69
4,28
1.5
6.20
8.33

.27
1.63
1.44

19.89

13.13
1.12
1.88

14.12
1.06

17.60
1.68

12.20

14.49
0.90
0.684
6.38

14.32

12.97
8.43
2.35

15.31
a.76
7.98

24.23
1.62

13.71

10:11G6:39
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LMCS Check Standard #82B38C

Programme
NAME

Al
Sh
Aw
froy
be
Bi
B

Ced
Ca
Cn
Cr
Co
Cu
Eis
Fe
La
Pb
L1
Moy
My

5n

Sample rname ]
Sample code 1 1 SST2
+ 5

2r380
ST

MV INT CONCEN

3.38 4.420
0.39 0.723
2.62 1.370
2.9% 0.021
0.57 0.002
53.07 S3. 186
.27 0.150

1.87 0.012
0.9% 0.021

3.406 0.732
1.28 0.008
0.20 0.070
3.2 0.233
332,40 10.123
1.59 0.06%

18.22 )48.33
2.85 51.618

2.41 0.007
0.56 0.009
0.78 0.011
J.49 0.040
1.47 0.026
3.82 0.802
2.76 0.039
1.19 0.365
2.01 0.098
9.51 10.3mM
1.44 0.397

3.22 0.635
296.79 10.462

3.09 0.093
2.64 0.0t0
0.67 0.1058
2.B3 0.222
3.72 6.374

10.73 53.500
1.19 0.111
2.9% 0.057

1.08 0.070
B.71 54.007
5.65 0.252
2.56 0.015

3.68 0.150

31-~Har-90
RSD

0.14
3.01
0.50
1.30
G.A7
0.9
10.49
1.50
0.17
1.41
2.89
23.08
0.23
0.16
6.20
0.16
0.24
19.97
0.83
J.03
3.38
10.88
7.20
11.30
2.69
21.14
0.13
4.87
0.34
0.27
9.48
2,27
3.04
1.R3
1.69
0.07
3.09
0.67
4.76G
0.16
0.3v
3.51
1.07

10:20:59
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LMCS Check Standard #77C11F

Sample name :
Sample code 1 =
Proqramme H
NAME MV INT
Al 26.72
St 0.44
aAs 72.33
Fa . 2.53
He 304.080
B 3.99
n $.07
Cd 2.02
Ca 0.96
Co 3.10
Cr 1.04
Co 0.20
IMT] 2.7

Fu 2.40
te 1.43
La 0,29
Ph 0.2

Li 2.37
Mq 0.46
Mn 0.90
Hq 341.91
Mo 331.23
Nd 3.24
N, 6.74
P 92.52
X 2.02
Gm 2.96
Se 28.70
Si 82,03
An 17.03
Na 3.0
Sr 2.30
[ 41.98
T 123.91
Tl 29.5h
Th 0,89
5n 1.31
Ti 611.81
u 32.40
U 4.46
v 120.24
in 3.42
r 197.78

1E

w U~

7C1
58T3
ST

CONCEN

)%53.443
1.408
92.741
0.020
9.855
1.087
0.13J8
0.021
0.021
0.194
0.029
0.108
0.059
0.004
0.047
0.014
0.349
0.004
0.006
0.018
24,203
50.850
0.044
0,472
47.379
0.139
0.23%
51.106
42.612
0.323
0.224
0.005
49.214
47.179
51.742
1.010
0.251
51.638
21.245
15.430
10.011
0.041
$1.822

31-Mar-90
RSD

0.713
11.88
199
12.72
0.74
3.98
10.87
6,066
1.09
53.22
26.43
17.32
10.957
A6, 24
4.02
47.19
5.66
94.72
J.gA
3.40
2400
1.36
207.49
3.73
4,36
103.21
45.30
1.07
.11
3.17
22.29
24.27
1.48
1.1
0.30
2.40
5.21
1.02
2.92
7 .26
0.89
3.79
1.12

10:25:1
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APPENDIX A
ANALYTICAL ANALYSIS CARDS
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Aemacks, Caiculations,

a¥ 259

o 334 FEXEYA
0

A"‘"""M/ Analyet -2 Aalyst -3 Anatyst - 4 Aneiyel - §
LizoolefH]
H (o} Hrs 3 s
Dete Tiene Compieted Lab Unit Mgr
190
IS

54-8500-081 (R-10-43)

Serwi No. Bampla Poirt DOawe Time tessed Priority Serwl Na. Sarple Poimt Cate Tt weved Priority

F 46%.-3001] SEGMENT-B 11-30-69 | B8:31 18 F 465.-5000 SEGMENT-B 11-30-89 | ©:31 18
Desermination Method' Sianderd Reselt Uruits Charge Coda Rerurs Owterrvinalion Methow Standerd Aesult Unis Charge Code Perurs
vaa saMP | LI-000-200 | NONE WB7 5L APPR/OTR | L1-000-200 | NONE WB75L 0
Sampie Sire Customer 10 Sample Sire Custormer 10
? ?

; AR 013 ~ e D 24133 ; LA-C72.
Rararta, Calcuiations, Results Aemarke, Taculatons, Seeuits: P M g -
DUPLICATE SAMPLE ,0’0‘77% #? 27y A. JAR ID 2 5'(03 Py 297 eten /0.y

B. JAR TARE WT. Zﬁ :
<y osf g. gp«g TomL wr dO—‘?&
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A3 11 % (ﬂpcﬁef L I
) e Hre Hrs Hes mé@‘g tirs Hre Hrs
/272 & )5 50
Dale Time Comgpisted Lad Uni Mgy Dute Time Cormnpiatad Lab Unit Mgr
4-3000-081 (R-10-&3 - . B4-480D-081 (R-10-59
Sanal No. Sampie Point Oae Twne lsesed Priority ‘ Seral Na. Ssmpi Point Dute Time ioeund Priocty

F  465.-500F SEGMENT-B 11-30-89 | 8131 | 16 F 465.-5002] SEGMENT-B 11-30-89 | 8:31 | 74
Owserminetion MetPod/Standerd Pesuit Units Crarge Code Porort , Detwrmi Method/ Standerd Resutt Units Charge Code Recune
HOMOGZT LI-000-200 | NONE WB7SL | PRT-SIZE | LI~000-200 | NONE WB75L 0
Samole Saw Cimiomer 10 { Samphe S8 Customer 10
? ?

9.1 . RA-07a

Pemarts, Calcuiations, Reeuts:

Bo 7k B 275

PARTICLE SIZE
DISTRIBUTION  ___

Gla:’-

Jore

2257

Resls: sec sl (§)

2/.6°

-v

.7l
rond}f

Aralyst-1 R 14—

[ T2 TET

Analyst -3

Reaiyet - 2
JJ 2-v5-

Anaiyet - §

Analyst - 8

Hre

r252F

Date Timve Complated

Lab Uni(;

oM

——

544800081 (R -10-8%

saLj4adodd LedLSAyd




Secel Mo. Sampie Point Dewe Time tesed Priorty
F  485.-3315 SEGMENT-V 11-30-89 g:78 18
Dutermiration Method/Standard Remat Unds Crarge Code Rerurmey

LA-212-103 NONE WB7 5L 0

oH
Samoe Sz
> et

“T8Y0'7x

Remariy, Caicylations, Results RQ
)

EMES—EREEXSTMTE
pH FOUND

57D _ID

SAMPLE T

agund Blamk_

Serial No. Sample Por Davw Tirve lssued Priocty
F 464.,-531% SEGMENT-A 11-30-89 8:31 19
Dwte rmination Method, Standerd Roautt Urns Crarge Code Rarurs
pH LA-212-103 % RECOVERY WB750L [s]
Samgie Sue Cusiomer 10
P4 G8307R

s, Carcuiations, Pasulis:

LMCS CHECK M ‘F’
oH FOUND

57D ID

SAMPLE T

1

(O

ST

/

40000081 (M-10-53)

Analyst - 1 Analyst -2 Ansiyst -3 Analys! - 4 Aratyst -5 Anatyet - 1 Araiyst -2 Anatyst -3 Acaiyst - 4 Analyst - §
L2265 Bt &2 E St
Hes Hrs Hrs Hea Hrs Hrs Hrs
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3-65 1D | el 3-5FA 3[g S o |
4| B 7 Faaa00-081 {R-10-83} e 1 7 1 $esa00-081 N-10-89
Serial No Sampie Point Dsve Time teeusd Pronty Serial No. Sampie Po.t Oatwe Yiene teaied Priocity
F  466.,-5115 SEGMENT-C 11-30-89 8:32 19 F  4465.-5015 SEGMENT-B 11-30~-89 8131 19
Desermiration Method/Siardard Aeast Units Crarge Code Mucyas Ontarmination Method!Standard Aesult Unite Charge Code Rerune
[=1a] LA-212-103 NONE WB75L (o} oH LA-212-103 NONE WB7 5L (4]
Sampia Size Custorer |0 Sampie Size Custorner 10
? Zﬂé@:/ 2. Ye7nf oI ? 2.5‘/21;‘/2. sy2 «f %9077~
Remacks, Caicuiations, : i Pemacks, Caicuistions, Rduults:
oH oh r36t 7UF
wHe P 313 4
Anslyat - 9 Analyst -2 Aneiyst - 3 Aners - ¢ Arwiyet -5 Anaiyet - 1 Anatyst -2 Analyst - 3 Analyst - Anaiyel - §
%fé B fo et 7y b2 i
Hrs Hrs () Hex Hry Hes H
" r.
Dete LJT [ Twne Completed | ab Unit Mg Oute = Tirge Campleted Lab Unet
24-72 g g AmA 3422 g " 4
[

9| dweS pL|0S JO StsAjeuy Hd




Serial No Sampie Pairt Date Time leaved Priority
F  448.-5515( SEGMENT-E 11-30-89 8133 19
Determinstion Method Standard Result Urnta Charge Code Awvure
oH LA-212-103 % RECQVERY wB73L ]
Samrpie Size Cutiomer 10
7 83072
Remarks, Caicuiations, Resute:
LMCS CHECK S L
ARy 44
SAMPLE T ' qu%
Yes
10.09

Analyst - 1 Analyst -2 Anatyst -3 Aceiyet - 4 Anelywt - §
prriaa 70L Aers]

%T:::zk, e - = =
) <" 1Time Compictad Lab Unit

e ariarine 2.

v L

$A-5000-081 {R-10-53)}

a|dwes prLioS jo sitsAleuy Hd




Secial No.

Sample pom 1 Cam Time o Priority Seral No. Sample Pt T Tiene 1ssued Prioty
F 437.-3310] SEGMENT-V 11-30-89 | €: 9 18 F  41&.-3310| SEGMENT-A 11-30-89 | 8: 5 | 19
Determingtion Method/ Sierag g Resull Urits Charpe Code Perurs Dwtermination WMeirod. Standard Aseuit Urits Cherga Code Pecuns
% H20 LA-564-101 4 j._ WB75L ] % H20 LA-564-101 % RECOVERY WB7 3L o
Sampie Size |74 Custorner 10 i : Samole Size Customer 1D
2 683070 kK 2a-0110
Ramarxs, Caiclmons, Resutta: 6=\ | [Pemerts. Caicuistions. Resudls W =0
FgAGEN:’Ogi(_f;K . P | t@ngg CHECK SAMPb;E - 67_7 Q? 3%
< q .
2/ 5(9’&5 2 /. GFop ,(}obag__ 22,y 86 i22-8f57
2). 56927 21,6907 e 2.9295 /21500y 5790 Q
20, SS7F W 2y 67HE , 22,0651 W 22,085 (2%
2/, 5576 w22]. 67 Y6 ; 22.0632 Wl 27, ¢)
Arayw -1 Anslyet - 2 Aneiyw - 3 Aceiynt - 4 Anaiynt - § | Arajyst - 1 Anabyst - 2 Analyet - 3 Areiyst - & Aneiyet - §
425930 Iy A ,99'7‘,,;//(«;; Rfrm
Caw Time Compigied ab Uri {L | Oale Time Campieted Lab Uit Mgr
27 9° ==, %L 3L
Se4a0061 (R-10-83) - | S tacn001 M-10-43)
Serisl No. Sampee point Cete e cadiand Priority { Serisi No. Sampie Point Oete Tive tssued Pronty
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Ion Chromatograph Analysis on the Water Digestion - Nitrate Analysis
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Ion Chromatograph Analysis on the Water Digestion - Phosphate Analysis
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Ion Chromatograph Analysis on the Water Digestion - Sulphate Analysis
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APPENDIX B

ANALYTICAL DETECTION LIMITS



SINGLE SHELL TANK PROJECT
Analytical Detection Limits
October 12, 1990

The following detection limits are derived on ideal matrices.
These values were derived by using either calibration standards or
pure matrix standards. Detection limits on actual single shell
tank samples are likely to be much higher. No information
regarding procedure detection limits is available for procedures
not listed in this report.

Procedure LA-355-131
Arsenic Analysis by Hydride Generation Atomic Absorption

Detection Limit = 0.005 ppm in solution

Typical sample dilution for the Fusion Dissolution was 0.0025g/mL.
Typical sample dilution for the Water Digestion was 0.010g/mL.
Typical sample dilution for the acid Digestion was 0.010g/mL.

Procedure LA-325-102
Mercury Analysis by Atomic Absorption Manual Cold Vapor Technique

Detection Limit = 0.002 ppm in solution

Typical sample dilution for the Fusion Dissolution was 0.0025g/mL.
Typical sample dilution for the Water Digestion was 0.010g/mL.
Typical sample dilution for the acid Digestion was 0.010g/mL.
Solids were analyzed directly.

Procedure LA-362-131
Selenium Analysis by Hydride Generation Atomic Absorption

Detection Limit = 0.005 ppm in solution

Typical sample dilution for the Fusion Dissolution was 0.0025g/mL.
Typical sample dilution for the Water Digestion was 0.010g/mL.
Typical sample dilution for the acid Digestion was 0.010g/mL.

B-1



Procedure

LA-533-105

Anion Analysis on Dionex Model 40001

Typical sample dilution was 0.000099g/mL

Fluoride
Detection Limit

Chloride
Detection Limit

Nitrate
Detection Limit

Phosphate
Detection Limit

Sulfate
Detection Limit

Procedure

Detection Limit =

in

in

in

in

in

solution

solution

solution

solution

solution

LA-622-102
Determination of Carbonate in Solutions by Coulometry

5 ppm in solution

Typical sample dilution was 0.0l1g/mL

Procedure
Total Organic Carbon

LA-344-105

.09

.04

.24

.13

.13

ppm.

ppm.

ppm.

ppm.

ppm.

Determination of Carbon Insolation by Combustion and Coulometry

Detection Linit =

5.5 ppm in solution

Typical sample dilution was 0.0l1g/mL



Procedure LA-505-151
Inductively Coupled Plasma (ICP) Emission Spectrometer Operations
and Analysis

Typical sample dilution for the Fusion Dissolution was
0.00019g/mL.

Typical sample dilution for the Water Digestion was
0.000476g/mL.

Typical sample dilution for the acid Digestion was
0.000476g/mL.

Instrument Detection Limit ppm.

Alunminum 0.0745 Antimony 0.1424
Arsenic 0.0223 Barium 0.0026
Beryllium 0.0006 Bismuth 0.0839
Boron 0.0083 Cadmium 0.0039
Calcium 0.0002 Cerium 0.1359
Chromium 0.0039 Cobalt 0.0246
Copper 0.0158 Europium 0.0024
Iron 0.0073 Lanthanum 0.0141
Lead 0.0273 Lithium 0.0032
Magnesium 0.0001 Manganese 0.0011
Mercury 0.0036 Molybdenum 0.0049
Neodymium 0.2130 Nickel 0.0147
Phosphorous 0.0308 Potassium 0.2122
Samarium 0.1525 Selenium 0.0631
Silicon 0.0314 Silver 0.0183
Sodium 0.0483 Strontium 0.0010
Sulfur 0.0163 Tantalum 0.0273
Thallium 0.0646 Thorium 0.0122
Tin 0.0144 Titanium 0.0035
Tungsten 0.0273 Uranium 1.1405
Vanadium 0.0186 Zinc 0.0017
Zirconium 0.0141



